^ÉfciQI J^aJI JjL*4 



| c&UfeOAU cy> <$WU c^oj ^9 <éll\3 



Ri 



U *2 



Ri 



Ri I^ 2 m 2 

L 2 r! 2 R 2 L 2 2 m! W 

jjJJt ^ j^iUiw jpU 'iu^Liit j^j JU£ _T 

Pel Ai L 2 Rx 



Pe2 A 2 Li R 2 

L 2 = 3Li ^ ^ atøJ OU u** JOs -T 

( SabjJI jlJul« jmau) u£)l ^1 J^J ^1 4>L*4 uLm> ^Ja j^£aj JjkJI Sibj jLj 

L^^r^uJ <JI2Ujl2ttAb>i JLtfbj A 2 =l/3Ai 
4jI^éuI ja SjUc x um> J^kJI Sam jÉ*iu ^ jU>L>A« y , x -1 

jJUdl 4j^< 4jI^éJ y Jotf^il ULu ri ui*aj jum jJUw jj> Xuhaa 

r 3 4^l>lJjl djla-S r 2 ij>jijd\ ukai ujJU 




R, 



A - 



Rv 



f ^JLJI^I 




. jh2 ULiai jéa\ _£ 



Slope = V-rI = R Jjs jéa\ J^4 4j AdLJI2Ujtf*j^l-i 
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y>» y LuM^a£ UéttthU ^jl^lj JjI 4i B dlLJt^A jk2 u^j^aVLj, 

d^UI ^ic ■ *"*y" 4^jjJI ^jUilj jriibuil fcUI jU>ud^ j^£a.l.JI 

4jjUaJI d^Uéaj 4jjUaJI 4£Aail J^sJI uLm> JLlc _ 
sjtuuW = Ir -: £ay*it frt z$ZqX\ J^jJI utotfej -:LuIj 



Vr - Ir x 100 

V B 



r 2 



B2 



Bl 



I = 




eq + ri + r 2 



I = 



R eq + r! + r 2 



Vi = V B i - Iri 
V 2 = V B 2 + Ir 2 
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S jJlJJI j^aj UJLt£ foJtU ^u>^aJI 4*il-U1 = ^uiai jru J^as)< foj ♦ 
V = Vb - Ir ^ jiaj^aTJbj 1= ja* jl ^1 3,t>)lis)l 

V = V B 

V = V B - I r jlu-p- ^jj^ajLu L# ^1 ^>>LisJI 
:^j<Jt jjfaåj UJU£ fogD ^u^^aJl jfojUjj jjjjjlj j^al ^iaJ <ju iøftlt J^j ♦ 

V = Vb + Ir (J* a»a Jéa$A j>\ 

V = V B ^1 r +15) 

a JU£ J^JU 2bhøjll » jj! Jj! ^ .0 




S^Uil^>«Ji Ri , Ri 
laij S = "te$A*Mi foil ^iV 2 *j| jjy ^ cfl 

: (JJIjJI h^kO Jlfc£j 



r 
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nlalao JjLiu 



nicgiJI nagjaaJl 



Jyøjll ^ SjUl 2Lutf^JI 2Uté> Ui 1 .5 A J^^» ^ jUI jLuJI $Jl£ Cui£a lal J 

(2 = ^ = 1.5x120 = 180 C jruMaJ^- 
W 

SJlm ujL£s lal '<4uLi i>lj djJU j^j ^ J*?y> ^ U 3k£u>& Jtfl uljjjtéaJVI _T 
1.6 x 10" 19 jij^aJ^I jb L% 20 *A IfettfttøjUffl 

Q = It = 20x1 = 20 C 



e 1.6xl0" 19 



.25xl0^^j|B 



UL, 20 A 23a^\ 



a^jai^oLJi^ j^^ia^t^ijij^^^Lou^^j-j 4 A ajju* jULt 

Q = /r = 4*/>0 = 240 4 C 

♦ 




UL, 5 4J jttl jfill dJL^ U c a^Jjl ^ jrtfw j* gbi* jij^aJl 10 18 jrf »3| -0 

j^És 1.6 X 10" 19 jii^aJVI jb 
£> = Ate==10 18 xl.6xl0~ 19 =0.16 C 



/ = e = ^ =2 . 666xl0 - 

/ 60 
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#J ****** 

jij£aJ?t jU SjuJ! 413 jj* >6 £il uI^bJVI Ile, 

1.6 x 10" 19 

J *J1 



0 = // = 5xl0~ 3 xl0 = 0.05 C 

N = — = 0,05 , Q = 3.125X10 17 e/ecfro 
e 1.6xl0" 19 



^ - - - -6 , 



.øl lJ2xlO~°Vjtt!2UjtiU j> 0.33x10"° ^jk^a^U^buJ! jrfdiU-y 



I 30 

tf* d -=J.72xKT 8 ^-— = 1.564 Q 

0.33X10" 6 







4-^>jruJ^)!3>^^ Æ" 6 m 2 4*la2A%>lmAj 30 m ^j-ybsiilj^dJU .A 

•I 3 v 

n.m 



i? 2 LA J Pfc 2 2l lX A 



1.79 X 10" ^btiU^pia^iiai jb 4j jU! ^j^aJ! jUiJI SJL^ ^uo-l 3 v 

_ ^ 8 



I 1.79xl0" 8 x30 „^ or ^ 

R = p — = t = 0.2685É2 

A 2xl0" 6 

y 3 

/ = = = 1 1.1 73 A 

i? 0.2685 
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>tå 10 V 2ULalJdl aj^j j jua<j J^j 0.1 Cm ^^^^ -*j 9 m^ttjU.Mi,,. \ 

J *JI 



/ 2 

_ A 5x0.1xl0" 4 ^ ^ 6 ^ 

p =R — = = 25x10 6 £lra 

I 2 



_ j__ 1_ 

a ~p"~ 25x10" 



i .„-i 



= 4xl0 4 n .m 



1.79 x 



R = 



pi pi l.f^xur^oij 



A nr A 



(?2\ 
l 7 



x(o.32x 



IQ" 3 ) 



— 

£=278 a 

w 




JjVi OU! ^jQI OLJI 2Uj&« jru 4^JI u*i>i 

2r 2 = rj I 2 = 21 1 



I 2 r : 2 _2l 1 (2r 2 ) 2 _2x4r 2 2 _8 



I : r 2 



I r 

I : A 2 



4jL£a jij j^btLU 4^>UI ^jUil føjføyhU 3^1211 jl ^ 1:1 Af 

J all 
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j^buJI ^uj^&l Jg^g ^UaA» %>Lit* jru *U*JJI 

P^ = A ^k = A ^ A = 2 ^ ^ 

P.i A P.i A A i 

** w 

(Vol ) 2 P 2 _ ™2 _ A 2 I p 



m 

m. 



2_ _ V 0/ /2 r 2 , '"2 _ ^*2' r 2 

(^oz)iPi m i Ajx3p 



m, 3 Aj 



/// 




m 

2) t (l)<y 




2 

T 



40 m >"V!Jibj 0.1 Kg <uU£a$ 10 m UAJk>l J^b j-bui! jl^ai« 

U^faUjU* jru jjii 0.2 Kg <&U£aj 

o.i _ 4x10 



m, _(V 0) ), _ AJ. 



L l _ 



2_ 

T 



^ 2 (Voi\ AU 0-2 A 2 x40 

(i) 

: ^CU^Uil j^J '^U-uJl A^jLJI ftlJ&Lwb 

Æ 2 _ I 2 Aj _ Æ 2 _40x2_8 

i?! ~ I jA 2 Æ, ~ 10x1 ~ 1 
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jL£a l:Lj j^sIémj 2.5 Km 4jL*« l^s jjlu »bj^éaJl 2kxA J^u J 1 
220 V ^tJLLcjr^JaJtjruj 240 V 4^1 jlLc jALJ! JM* Jtø*ll jjj 

1.57x1 0" 8 Qm cSjUj OLJI SiU 2u*>UI 2Uji2U ji 1:1 » jtil 
AV = 240 - 220 = 20V fr^lj 2kssU jru dLJl Jjj> iøftlt gjj j5 -U^JI 

5xl0 3 = 2.5xl0 3 x 2 = U^Lu^UI x 2 = jiaij^^l jru^LJI Jjb 

D ,_Æ_ 0.25 __ in - 5r .^i^r 




pi___pi_ _ _ pi > M7x ur\5xio 3 _ 




R = 



WM^^mu^Si&wj* o^u^j 18 n c 12 n u^uæ« jLUjUlo 

*ii 



A , i?,i? 2 12x18 _ 

^+i? 2 12 + 18 . <uaiM» 



y = /Æ =1.5x7.2 = 10.8 V 



ajjlkJI uk^ 6 V ^lurféaJl feiljji ^ 4jjUaJ 2Ld>Ull jrusu) 4j>£> 
Ltfl 2Ld>ljai 2UjL2M uuo-ti j^l 1.4 SjjljQt J& jLDI d JL^ uuléa lap 4 Q2Uj£*j 

J 

V R =IR + Ir => 6 = 1.4x4 + 1.4r => r = 6 = 0.2857 £2 
B 1.4 
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ajL^ 24 Q , 21 Q t 15 Q U >j jUw uUjfr u^j 4j^> 4-uj4^> 5 jtø jr 

J 

R / = R 1 +R 2 + R 3 =15 + 21 + 24 = 60 £2 . 2Ld^JI 2Ujl2it ( I ) 

V 12 



7= — = — = 0.2 Å 
R 60 

^=7^=0.2x15 = 3 V 



V 2 =7^=0.2x21=4.2 V 



:d^Ul^jUljUL)ldJ^(U) 

^LL« J^a J> tø J>3 ( -> ) 



24=4.8 V 



^a^l^^ifiUSK^ 9fl^R, = 18 

J^a ^ 2ld£aJI u-*-l 24 V ^LUrféaJl UUM 43jJ jJUaw S >« 

$ jJUail jrf j^at jLu u**d UfU JLajl £| . 2Ub- 

# = # + rtH+ 1 8 V 21 Q. : a^téail 2UjUil ^JljDI *)l> ^ ?ji 



A 

* 24 

= — = 0.888A 
27 



24 

7 = — = — = 4A 
Æ 6 



9æ 

R 4 ■ 



9Q ( lQ t 4auUjl^M.O 



= + Æ 2 + Æ 3 =4 + 1 + 9 = 14 Q 
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R' = R { +R 2 +R 3 =100 + 150 + 80 = 330 n t^ipi^Vji 

=> ^ = 34.28 O ^jtpt^LulS 



1111 

— = — + — + 



1 1 1 

+ + — 



R' R l R 2 R 3 100 150 80 



4H 



(^wjJb 'te«ø$X\ uUjUil 4£ 

in 




3Q 
2^ 



3Q 



2Q 




+^+i? 3 =l\3+2=6 Q 



^ = 6X3 =2 fl 
+ /?, 6+3 



# = ^+^+^=2+4+2 = 8 £1 



^jJU 2ji&£\ uUjliil 4^«j*i, J^jl _A 




/?' = /?, + R 2 = 1 + 2 = 3 Q 



R[R 



> - 3X6 =2 O 



i?;+i? 3 3+6 

R' = R'+R A =2 + 3 = 5 n 



5x5 



Æ' + R< 5 + 5 



= 2.5 n 




r *** 

: fkjl 4.6 UjJUM R 4u>jb- 4^jUj uLd>j 0.4 O 4^d>ljUI L ^h ol A ^ 

( ju*VI >9 ) J£m ^Uflil j 3 jjl jJI ^ djUljLuJI øJL* ( u ) 

J Tt< 




V 



R 
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, V B 12 

/ = — — = = 2.4A 

R + r 4.6 + 0.4 

V = V B - Ir = 12 - (2.4 x 0.4) = 11 .04V jlLo j jua^t Sgtj2 ( ■> ) 



, jU c j>ji 1 .72x 1 0" 8 2l*>UI jCUi 10^^2 *jia2^JUw dJU -V 
II in m^^k. 

= p = p = 1.72X10- 8 =-=- = 0.05477 Q 

e A e ur 2 3.14x(lxl0^) 2 



j^sJI 3>s jlé>j 5 A j^b) t jLu J^uj V J3UI i>i 4> &*X\ OU lal _U 
OU OUj j'I jji Si>lj 2*$} j^4J JJt£ j^ai Ud 1 10 v 

2 Q 'i jjlJJI i\'j>\ JåL '&a$\aa jij 620Q ^Lo« J^a ^jLa« jb Uifc ^iaUI 

" J fi l 

^ -J^ ^-f- = 5 jjljJb iUéaJl 2U 3 12W 

20^ ^ Jaii ^uLai! 2ujl£« .-. 

r 620 








3 

_ y 2 _ y 2 _ 3V 2 
3 


v 2 V 2 

P x = = 

R T i 3 R 


R V 2 R 1 
— x — 

P 2 3R~3V 2 9 
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11 Q a^l^ail 

J Ttl 





4ft 

4x12 



R+R, 4 + 12 



a^aji j^a^ så jLtjia 




3 + 8 = na 



f jj j JUtll j^j J^kJI <tf j>1 dlU (jJa 4a« J^j UJlUrj ab gti) 
c Lu Li a , b jru jjj Jlaj jru^l 10 SjjIjUI ^jLuJI SJlm Sabj 



/ 2 = 10 - 8 = 2mA ^ftl dLJI ^ jUtfl dJL^ .-. 
TjaA jru I øf ufri ^ j^=s.LJ> £>laj9 jjj a.u*Jl 





2_ 

r 



J^Jb 4*^Léa 2Ljrfé» S jtø Jji j|j ( j g J o Qj-SLå) 



*7 



b:.r 



R 



+| f -i ^ UlbjUl I jLull SJU$j V 2 c Vi J^a feiji jru *3^! u^al 

V2 c Vi j>« J^a uJ^u bU gu£J r^J 

5V 2 c Vij^J^aS^^UK^liai^JOA.Y 
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V 2 =IR : I t V 2 &*foUJI 

: dJ^j ^aJl jLuJ! «Jk£ J£2 d jj! JJJ Zul^JI ZUjiai JJp uL^jj^I 2ujli« Sab} Ju£ 

Vi Sølji JLjj*i IrjlJyiilJjjj • 
V 2 *l>IJ2a IR jU21IJ2j • 



M V B 



K = 0 



K ^I^Jl^-Y 



I*«/ 0.3 4akA»%>! M^jJU 30 ^ j*« _IL. Y**l jtJjja t MA jiihnirlJI 



I 5xl(T 7 x30 „ r 
Ve A 0.3xl(^ 
/?' = /?, +R 2 =0.5 + 8.5 = 






4Q 



ion 



300 v 



151 



300É2 



3£ 



1 


1 




1 




18 


20 




4 
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1 111111 

— = — + — + — = - + — + — 
R R, R, R? 3 18 20 



R[ = 2.278 Q 



R > _ R 4 R 5 



10x15 



= 6 n 



" R 4 +R 5 10 + 15 
R' = Rl + R' 2 +R 6 =2.278 + 6 + 4 = 12.278 



300 



= 24.4339 A 



R' 12.278 
V/= = 24.4339x2.278 = 55.66 V 

V^ = IR' 2 =24.4339x6 = 146.6 V 

V 3 = IR 6 = 24.4339x4 = 97.7356 V 

V/ 55.66 1GCCOO , 

/i =— = = 18.5533 A 

1 R, 3 

^5566* 

7^ 18 

\0£5.66 





6 jjUb o^aJl jLiJI ?Jl£ 




= 14.66 A 



-^1466=9.773 A 



S jjlJLU ^aJl jLul! aJU$ R 6 ^UjLoXt ^ jUI jLUI SJiS 

a2 jjkJI j^au ^Støt J^Jt £ui J> 



R Aj>$\jiX\ 4^ui -U: i^l c jrw>l 0.3 jw>Vt $ét>3i . ud^ 3 jwM^dJI 

j£=>}\ R 4^ Lait g* »ijl^iJI ^ic S uL^j 1% 



I 



zr 
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Uj £åy> JuJJU - /> - u ^" 4>L*«j jUwl 10 R 4wjL2il -IL. jL£a 1% 

V 3 
Æ = — = — = 10 n 

/ 0.3 
/M 10x1x10 



I 



10 



= 10" 




212> Hl > 20? 

V f ■? 



<ijUj ( A 2 ) juÅI 5*1 j2 jtø t 1 .2 t^LJ ( Ai ) jLiVl 
^,3© 1 ®- L © J ^1(0.8 - 0.6 . 0.4 - 0.2) 

0.4 jL&j (ijUab aj^l uUjtfil ^ jLUI c <ijl>UI ^ ajLs^ u^l uUjtfil 

0.4 A = A 3 jLwVIS^ : j^i.^l^J^aJ A 
A 2 = 0.4 + 0.4 = 0.8 A JUAI*I>I 



lo 
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j^aj UJlLc ud^ 12 ^jLmJ jtMoJ^il d^lji -uL=s '^w^il SjjIjOI ^ Y*** jljjji 
(>jj$^uJ^ 9 JuaU^JI (jdjj LiUw K ^Uail j^aj UJlIaj . b-^Å* K ^Udll 

: J>$\ c 1.5 ■LlUfr JwwVl 

— ' Y 

** i 4 **1 41**, I ** 4 1 i 



II 



/ 1.5 

RA 6x0.1xl0" 4 ^ 5 ^ 

P e = T = =10 % O« 






^uUjUil^ 0.05 A , 0.2 A < 0.15 A jLu j^^j^b jJUaw 
ffcMjJL J*4>DI "AiLijb &ua£ y» fcSléatø ^jUil Ji>ji . uujjttl 

JM^^— ■» 

y 2 = 7 2 /? 2 




y 3 =i 3 R 3 =Tfl5x3ff=1.5y 



20n ^Laail^Uil 





^ = 10X30 =75Q 

30^ ^+^ 2 10 + 30 

= + Æ 3 = 7.5 + 20 = 27.5ft 
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4>L*^ (*éu 50 U4U J£s J$b d^UI j«4J JU>ua« jL£jL*U jL=sl« > >a« _TT 
2 iyUl^jUljLuJI^JjL^j .^1 0.5 2Ld>Ull ^i*^ 

.. : ^ 

R ' = 2 R ^^^Jlj21l *jl 

V B =1R[ + Ir => V B =2x27? + 2x0.5 .\V B =Wl (1) 



Vg =/7?2 +/r => V B = 6xO j 5Æ+6x()!^^^~ .\Vg = 3Æ+3 (2) 



4Æ+l = 3Æ+3 



y g =47?+l=4x2 



ÆA 2xB<iO 

P e = 



o = 





: jU/ (2) t (l)^ 

(1)^ R jAjAi^u)b 



I 



8x10-6 = 



J^j («j 4J^X4 4^3 H«j (ijl^JI ^ic 2000 n 42«jLa« JuaI^ J^j HAA _Yi 

aj^UI Sletfil 2U*9 j^aJ ^ 12 V ju^^l^i 0.04 A 
J *H 

, V 12 

* = 7 = 004 = 300 : a^jiaij jud^q lUéaJt a^jiai 
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= =» ,.300= 2mR => = 352.941 O 

/? +Æ 2000 + /? 



^> tøj** ty 200 n ^jL^j^^^l^jruajLfl 400 a 1 300 n 
jJLtMdU 4-wL>U( 2Ujl21l JUAl 2UjL21I ^> jru (U 2UjL2ll 

J 

400 Q y JluI^-UI J-u-y^j JiL-v jfjl 
400 Q2Ujiaij Ju^aja^L-^I^UjUil 

+ R w 400 + 200 3 



1 

Æ r =R T1 +R 2 = 133 - + 300 = 433 -Q [^ijMiWWbjm 

1 

3 

300 n -Ujtj^j y JLuI)^-U< Jagjj ^ Lut-i 
300 H IbjLaij Jua2jå11 ^jL^I 2UjL2ll 

7? 1 7? y _ 300 x 200 




V = IR Tl = 0.3x133- = 40V 



* R\ + Ry 300 + 200 



= 120 Q 



R T = /? y jP+ = 120 + 400 = 520£2 S j.tJUU 3 ii l sy 3 »jt-Ut 



y D 130 

r 



/ = ^- = — = 0.25A 
520 



300 Q ^UjLflili ^> te ^ 3^ = i**^ 1 fc< ^ 

V = IR TX = 0.25x120 =30 V 

40 4 . 
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|3| L# jUL^aJl jLiJI sJuS J^Jb 2bh*jll s jj! JLU IU£aJI 2UjL2U -26 

♦2Q j^aj a^uai sujlsm jl=> 

# = # + R, =20 + 40 = 60 £1 



2.0 il 



1 



4 0) 



4 



11111 1 16 
/?2 ~ K R 3 K ~ 60 30 20 ~ 60 
R' 2 = 10 £2 

R' = R' 2 +R 5 =10 + 10 

7 _ ^1+^2 >6+i2 



•i 0.1 n 2ui>uai 6 v 

R 2 ^dttfej Ri £1 



W 6 + 1 
R'+r { +r 2 20+^HP 
c Ri = 6 ^ AU 






d^ljabjUljUDISJ^ci) 

*J1 



= 2.4^2 



Æ r +r 2.4 + 0.1 



= 2.4A 



Sjj! J0b jU! jLuJ! ?4Å ( i ) 



P =^/% 6x 2.4^ 14.4u-«// jJLUt SJULai ^Lu^aJi SjJUJI ( u ) 



R^ = 2.4x2.4 = 5.16V 



Pi = 



P, = 



Li 

Ri 

Yl 

R, 



(5.76 f 
6 

(5.76 ) ; 
4 



= 5.5296 watt 



= 8.2944 watt 



\ 1 
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a , b y u * :tt jru jJUdil J-u^>5 ( u ) a , c jrukjuJU jJUall J^uø^j ( i ) 

J Tt< 



a 



i? = 



1.2 



0.1 



£2 3 



12 



> 



4 

a , c 




L-e^x/x/^W^l^j^**^ R 3 , R 4 ^UJ^B i ^)j i j R 1 , R 2 

R (R l + R 2 )(R 3 + R 4 ) 

(3 + 3 )(3 + 3 ) =3Q 
% ^ ^M3 + 3)+(3 + 3) 

R 4 y i£j\£te$A3d\$ Ri , R 2 , R3 

. = (3+3+3)x3 =22 ^ 
tø +7? )+Æ 4 (3+3+3)+3 



— ^"lr-V^\r- r , , 



I 3= 



c 2.7Q ^>jb- 
: 0.3H ajjUa^U ^ub-lJJI 2Ujl2ll uuléa la| 

jJjW ^U&lj jjjWMbU^dJI 3$ljJ : Lud 
: ^U&l V/l 

V 2 = V fl = 15 V 



V, =0 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



/ = 



V, 



15 



= 5 A 



Æ r +r 2.7 + 0.3 
y { = IR =5x2.1 = 13.5 V 



V 2 = V B -Ir = 15 -5x0.3 = 13.5 V 



(>Uw£U&l Lu Li 



j^jl fe*jti uUjiai a^i^a ^l^i x> 3 m ^ _t< 

Æ , Æ , 6 




0.3 n;u»Lii i^ui^i^va^uaii^ajj 



/ = 



K^Vl2 yl 




ju uL^j 4.7Q ^La« 



Æ^-r^^^3 
V = 7^ = 2.4x4.7 = 11. 28V 




V 12 
/=— ^ = — — = 4.8A 
R + r 2 + 0.5 



y r =/r = 4.8x0.5 = 2.4V 
2.4 



12 



2 n <&*jiA* 

Sjjuai j> jLiJi Sjus 
x ioo = 20% j^jj 3^ aj^ii 
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: j-4 J£a dUi UéM>t.^u«i 0. 1 

6-0.6 



V B =IR + Ir 



6 = 0.6Æ + 0.6xl 



tf = 



0.6 



= 9 Q. 



,0.1 



V B =IR' + Ir => 6 = 0.1/? + 0.1x1 .=> ^=—^ = 59 O 
uLL-jjj^ =^-^ = 59 + 9 = 50 £2 . ^j^j ^ jrud^w jLUjtfil 



/ 2 



1 1 

o = — = 

p 4x1 



= 2*5xl0 6 n" r .m 



0.4x0.3xl0 4 „ ^_ 7 ^ 

R^= = 4x10 7 £lra 

1 30 




^Jj^aJl jJUaUJ ^d>lJJI ^liil JUAl ^ tøl 1 0 ^jjillj f ji 7 ^L^l ^ ^Jj^ssJ 

/?,' = /?, +/f = 6 + 4 = 10 ^ . j— f^— i 



Rfi 3 _ 10x10 
^ 3 ~ 10 + 10 



= 5 ^ 



Tja 



= + ^ 4 + ^ 5 = 5 + 7 + 8 = 20 ^ 
: U£a ULéiSti^ SjjljQI ^ ^A^aJl jLuJI I (juni') ^1 7 ^jliil ^jUI jLuJI dJLw 
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/ = — ^- — — = 0.6 A 
Æ' 20 

7' = /^ =0.6x5 = 3 V 

r = Xl = A = 03 A M * 102UjUil^jLuJ!Sj^ 

R 3 10 



^ = 3R = 3x30 = 90 n 





X i^. X R' = R: + R = l5 + 30 = 45 a 




.4 

^Æ; = A^ = 2x30 = 60 ^ 



«' = X = — = 20 O 
+ 60 + 30 



-ic?^ X iV 3 

ji jja 200a/ feiUJI >l jJua« ^ l^LJ^j aljj 100 v a&tffell a^UJ! 

240 q ^uai ju uu, c j ju» juai sjl^ 
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ave Æ 




7. Ji3 -JV 




K 


O/i n 


N 


6 


Vb _ 


100 


/?' 


40 


1 


Z.J 


N 


6 


, R 




1 N 




, R 


240 



A 



= 0.4166 A 



♦i* 
uu 



80 £2 




= 80\ 



R' = R: + R' =80 + 80 = 160 
K 20< 




= 1.25 A 
= 0.4166 A 




R j^wjUil J^a '*u^ 20 v = ( y , x ) £gu JL^JI jjjj 5 v L&å>J? 

S 

3c L ^— 1 L -S — 1 v~ 



J^JI 3jJ 4*is uJU?j 20 O l^lui ^l>L)l ^ ^Luj ( S ) ^»jUil uL^j lil : Lu Li 
( R ) ^»jUil jju J^reJI jjj uum>U 20 V ^o^il jééAi ( y , x ) jaj 
jo J^JI jjj 5*ttf'j 30 O l^iui ^jl^iJI (Ja 3^jLmj ( S ) 4^$ mi uL^j 1:1 : LUG 

( y , x ) jaj jl^JI 3jJ u*m>I 10 v (ijL«j R ^jUil <£>b 
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S c R jrUUiiai^J^^ : Vji 



1 



5 n 



R'= V -=™=20 Q 
/ 1 



R' = R + S => 5 = 20-5 = 15 

( R ) ^Uil ijjøju jrø)t : Lu Li 



5" = $ +S 2 =15+20=35 
#=S"+Æ=35+5=40 Q 



V 20 . 
I=— = — = 0.5 A 
# 40 



c r — i 



V; =0.5x5 = 2.5 y 




^►3 



A 



1.6 


1.3 


1.0 


0.5 




1.00 


0.82 


0.63 


0.32 






2.0 


1.4 


0.9 


0.4 




0.63 


044 


0.28 


0.12 
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(ttf>)l j^Lylo j^iujj 3 (jjLu |Wj 4ij^ ^Xfc /JiåVt jøsdb ( I ) jLuJI 
!i ? IdUj 5 L£a^ j^a'i j^aj Ugl jrui 





IA 



LT 



I ( h m pere ) 



fl.l f>.2 CLP 0.4 0.5 CM* 11.7 O.S 1.0 

uuL£aj jjuwl I jLuJI SJLmj uJ^Å V JJ-JI J^JI jjj J*>** |&J f jt j^jG 



15 


X 


10 


7.5 


5 


2.5 


ul£ V 


3 


2.5 


2 


1.5 


1 


0.5 


>wi I 



.jru^l 2.5 Lg jUI jLuJI dJL^ j^aj UJlLc 2Uj£il jjbju J>3 _^ 

n 
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JØfcM <3>3j 80 n 4^ V$L^4 ujlé> 6j ^Jj^a ^ ^ jUUl dJl£ u**>U_ 

220 v J^u LfiJJI 
jL^s U^aluJ JU^Léa 5 4jL*«J L^ic JUuj ftuaaJ cb^=>JI -uJs-J IkseA J*auu _Y 
280 ^^Xt jl^t j^j 220 V ^O^at jua j^aJUJI ^ jWj^ ^ 3>oii 
. 4JLJI js> J>\$i\ jUI 2ujLk> u^l 40 A 4jJLmjLu j> JeL** £u4l jl^j V 
10" 7 n m^ua^l^iiaiiO^cm 2 ^«^^^ 30m*Jjb^j^dL«jr 

( 1.8 A ) jLuJ(^y^>( I Q ^{j^l LtfMjfrj 18 

(^11.6x10 7 ) % ^^p^i^^iijuai 

^ uu^U uL^j£aJ?l jb>- > Ly b jUDI jb=> lalj ^IjS 1 0 djJU >j ^ OLJ! 

( 5x 10 16 -0.0&W ^ldyQJ^5bailJ^j^>y^luUij^iyi 
pjl 1.8X10 8 ^aU^>tfi;Ujiaijtøi4^j^ 

62.6 m) ^Mt^ 
40 cm 4j$bj 2x2 cm ^« u>; " JUu u^UaJu*o ^jl>U ^ JjJ^dl uuui_V 

(2.5 xlO" 7 -10" 4 ) 5JU.^ 10 7 JJJtfdU(p) 

fojUL« 4<ui ^ uiUtii jJull L« . 4Jjb lI^Loj uuxj uobu jvla Jjb dJ^Ja* LLL* J> 

^bu)f ^u^^a Sjjb ^ 0.1 cm 2 ^- u ' ; -" 2>L^ -IL. 'iuJ-cw Jl^bi _^ 



L m 


2 


4 


6 


10 


14 


16 


R £2 


5 


10 


15 


25 


35 


40 
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(30Q - 2.5 xlO" 6 am -4 x 10 4 Q" 1 m" 1 ) 

ttitijuj 1200 cm t*U J^a Jjb U £Jm 2L«jVl SUjUU uijjfiJ 



30 


23 


15 


10 


7.5 


6 




lOxlO 6 


7.7xl0 6 


5xl0 6 


3.3xl0 6 


2.5xl0 6 


2xl0 6 





: Jrf i>ji I j*j 

0.0025 cm 2 a>U<i Jjkll ^ <Uj SaUI j^^JU 2Ujli« J 



V ^lutféaJl ^ 4jjLbj ^ J\pS\ Ja ( 85 t 70 c25 ) n uUjli« 3 uk?j J 

^T feUaJU SUb-lJJI 2Ujl&l JUaU 45 
(0.25A) . J^a ^ jU! jLuJI J 

( 21.25 V t 17.5W ^^k)N^ .SUj^m J^^j^sJIj^ju 

a^jiai ^> ju j^ji j jt^a i:Lj jipi ja a^i^ai p 4 n u>i3 soid 

W ^^Fjl = ^4 V^4 Q 

(48 VcoTil) 

^Uil j^aj 300 fl UjL& 4^ULo ^4 ^jl>^l Ja uLa$ 1:1 ^1 -u^ U 

(W 1 100 Hi 75n2u^aJI 
tilj 60 V djJis i£> j^j jJUa^ g* j%au$ ^ic j^au R 2 c Ri jLwjUw _Y 

^J^^^l 1.5 A^R, ^Uil ^ jUI jLuJli 2.5 A J^\ jLOll 

(40V.60V) R 2t Ri 
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yj ur> jo ^JtøJDI ^ 4j*?y> Ltujtfl ^ 20 Q.5 Q u . I jl^aJ— .1 

(40 V t 10 V) Li t i ^Jfe^jfetøJ^all 

• i ) jrU^jl-^AJ uJL^j fjl 1.25 L^jLaaj ud^ 2 0 4jjUaj 4j^a^ 4 r Uj^£a Sjitø .0 
^Ja ^LiALo u-uJUl ^Ja ^1 5 c 1 5 U^jL&j ,ijl>LJI ^ic j^lUal* ( u 

. d jjl-UI ^ - : *—>l j>jl 4 5 L^Uis ( -> ) 4iJG 2Ujl£*J ^1^1 

( *\ i 48.75 n - 0.1 A - 0.3 A -0.4 A , WV^ 

y ur> jo ^ic 41«^ ^ic 20 O . 5 O U^UjLL* u c i jl£al* .1 
Jb-jU 50 V jrCwjlAd) jruål^il jru jLÉa li ji 2Ljrféa S 

(40 v, 1 Ov) w u t i fcl 

liLj 110 VdjJLi J^t^^uj^^j^^^cé^^ j%^u . I jliU_V 
u^>\ 7.5 A ^J^aJ! 5^! jllp SJlSj 2 A = i loU) ^ jU! jLuJ! $Ji£ uuléa 

(55Q , 14.66Q ) ^k. . j^X\ 

2,6().40n^(_>c wWuUjpii uUk=a i:Lj 52 V a^U! L*^i ajjtkjj 

(2A, 1.2A,0.8A) 

uL^j 1% 20 £2 ^ \J^aJI ^jliil «-uL=s uJuvj 1:1 ^L*U uUjl^ S i£ _^ 

( 2 Q ) 2Ujl*> J^a u-*>l 0.2 Q 1*1 SUÉaJ! 2Ujl2XI uuL^a ^ 
6 O iijLJ Utfl X* 3 QX\ uit^ ^ipi ^ U^Ll^j JO* R 2 c Ri jLwjIa« S ♦ 

J^a 2U*3 Jb/jl 2rn tijUj a^l^ail ^Uil uul^a ^!>LJ! ^ U^>i JLLfij 

R2 c Ri 

4j^^^a jJl^^> jo^ipi^buQ^j 4Q = R2c 6Q = R1 JCUjUU.U 

3 yi-ui ^ jUi ^aji juai sjlS j : u^i 0. 1 Q aj>ui 6 v uijji 

( 2.4 A ) 

(5.5296 Watt/ 14.4 Watt) .jjt4t ^ SJ^UI 2lu^aJI SjJ^I J 

( jb>« ) ( 8.2944 Watt ) R 2 4^ dJJ^j R : ^ S^IU! 2Lu^l 2aikJ! JJww jj 
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6Q .3.9^^i^aJVéaJI2UiiaiCuléa 



6Q .J^b^ji! 



1.5 

o 




6£2 



(1.9Q) 




6£2 



_/www\_ 



36V 




(10O) 

J^JU 

30 ^ b 3 q 



3.5É2 




7.5Q 



C3.6AJ 



6 



jb UL, 25 O 2Ujl2tt 4^ jUI jUtf ! SJiå 
(t-^i) (0.083 A t 20n> 




J.5A) . 

2* i o n 2Uiiaii 7 n 2Ujiai ^ ^>e^i 

. yJj^aJt jJud^U 2Ld>!Jd! 2Ujt&l JM 



( ^ j-a* ) ( 0.3 A « 0.6 A ) 

7 £1 4 il 

1 — WVW-r^VWW- 



y B = 72 v 



»70 X2 



6X2 



8X2 
I » 



J^Jb 2bbd^l i ylJJl ^ JA 
,5jj!jJ!^aj^l!^ia!j 
Il l h fr* JéalAÅJJ 




% J2 
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( 23.9 H ) . L*£a 5 jj! JtU '^i=Å\ 2* 3 m j jt^i ^ . 



(1.255 A ) .^aJljUD!j-i 8£22Uiiaij}*J**J!&aj-i .IJji-Jd! 



( 4.89 v c 16.57 V ) 



i— irtwyy*, — . 
MJrtWn — I 



^VTvW I 



I J 



( 



WMA 



— wrtw — t 



8^, 



TY 



I ^,^1 ^j^i ^ _ Y r . i^, 

20 n 

_f J||h nNWV* 




n 
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X 



R 

_/www\_ 



s 

.ywwwv. 



Y 



1 A = R 2UjL2lt ^ jUtfl 3Jl4 ujL£> laj J 
S , ^J^2lu2d>ji 20V = (Y t X)j^i^l3^ t 5Vt^>jrui^6)l3>^i 

(15 Q t 5 n> R 

30 Q 4jW S 2ujbHI ud^j laf w ( 2.5 V)R 

•I10V = R ^>jrUJ^s) 



<w abjéoc 30 V) 



•I J^Jb 4*^1 5 jj! JJ! - r i 

(r )% 



U j^iiR^Uiia^ 0.3 Aju*Vl 

(Wj*m) 



I 



I AAAAAAA 




2 ^VI I^J^Jba^^lSjjlJJIyj^A 
Xd>lJj| <Cwjbwj jJu^UJ 3a£IjJI u*u>I 



3 XL 




(2 A) .5^!JJ!J^>jU!jUD!5J^ j 

15 nsujiai^ jUi juaiu jj 

2Ujl21l^d^^ldjJiJI^ (0.8 A ) 
(28 Watt)7^ 



»4 -Cl 
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IjA JivbJI 
sbjtfJJ 



UJu£ 12 V (ijLuJ ibuI^ÅJI 3$l >S »1)1= 4**?$il SjJlJjl u^-T- 

(9V) .2UjUadQ^.J.3j :0>iil.5A 

( 6 £2) R2Uiliii: 



i B io o 





5Q 



£ = 27 Volt 
r*.1D 




V) 



2UU JJL* 



jLu S jjlJdb >• uUmjjjJI 2jLu Ju£ £JljJI lutf UJU£ ^IjIII 2ULø>« uUmjjjj 
0. IA AjJl^ jLu S >3UJU >• uU^jjjJI ajl^ JO* jl£lt ^ UJua j ^ 0.6 4312 

(<\Y ( 50 O) .(jOi^l^Uji^jLt 
^LftjLwi UfcJ-*j,u 2Uj£*j OGI^I ^ 2000 O 4i*jl^ JLuilji J-*j .t 
M >b 0.04 A jUAf ^ ujléa tfjtéa ^jamM U> J^j UJl^j <Jt>ttt 



*>i 12V ju*a> 



41 



352.94 ft) 
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2Ujiai ^> & ji2 ^jVl 2Ujiai ^> tiru J-y tit 200 Cl & 3 \2fiju*jl±å 

( 40 V 1 30 V ) o^mJU 2Ul>iJJ! ^Ujtai cM ) 2Lul^i 

0.3 A, 0.2 A, 4jJ^jl^L#>4i^^jJUA*j 3 1 9 1 18 nuUjiaiO<*j.i 

(^l)(9fi) 

(1.50,20) ^VZV 
36 <b> <J^J UJ^4u»l 2 <ujJL jtH^><j gfaat ^ '« * (HU .1 

2^IJ^j'bUL&c(a , c )g0^b^Jc( a, h ) tfb&b a^UaJl J#*>i 
(40 , 4.5D) bc gLdll Jjfeua* ab 

(18 t 15cl2 t 9 t 6)4A^i2UjlA«(^ t Jctcj^c^)^!^^!^^^ 

■J*J LrJj-éé* jJUAflJ 4-é«i|> j-« tøitflj J*ØJJ tigéa JUtfj ulljUl ^ifi fji 



(Y— [5.412] W Ll*U*2 Uj < >É B *i U >*i j^aj 

gJa^t 2b-U*j 50 cm U*U J^a JjJ? 3aUI jU>L*> jl^LLU jLéaLu .A 

4^j^d>^^a^>^d>Jld4^i^^tj^l4^^i 2mm 2 l4l« J^aJ 

^iij^iUJt^j 2 a s jjtjjt ^ jUi juat sjl^ uji^ 0.5 n a^uii 4Ujt*i 

( Y*tt jtoH c ^O^Im ) ( 1.25 Q 1 m 1 xlO 5 ) ( 9 V ) 

tfUlj S JJb jøattl 3(jb>t jjJu ulji 220 A^LOI 42*2 jJUa* g* 
( zS+aa 22 ) 5 A dUaii jLu jjjaj 

UJLLcj 125 mA 4jJlå jLul^j^ ^j^a ^ 10.6 O 2Ujtf* uUj J ♦ 
a>^U^.a.33L4 5 aUi0.5 A ^jUil^j^l.9 H<i>i ^jl^j ulJuU 
( ^i)(1.45V) *<^>^l 
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A0.5 VI^>^J^ia^ji^^^^4^ 1 n^jfr&Løj.W 
4 ♦ a • 3 2Uu2 LÅ 0.75 V J\ J^l &i a& 3 H tf>l 2Lj£*j uJJui-l UJ0*j 
( ( 1 n a.45 V ) . 2Ld>tJL)l <^«^l a><*U 

0.5 4jJJt jUS>a 2 n U>Ua« 2Ujl^» yjé*jr 2d>M\ 4*9j£* ^itféa JT 
V 6 A jUUl SJtS 7.8 O SUjtf^ SUjiai »ÅA UU*j a 

( 0.9 n - 1.45 v a&t&Jt a^tjji ^ A ;u>wi sujtat J 

c 12 V^j^lJ^t^ii^4^J^ Vi36 watt 4jj J3 £L*w _U 

dtij 21 V 2Ljj*fell a^lJJI 4jj2 jJUa* flj£i*b Al jJ 

JyuøjJ 2U}^UI ^Luj^éaJt djjlJjl fuajy guøj c u*N ^UjJla 2LjI2* ^iJ&Lwt 

(t-Vj4)l) (311) Jflt jJUMJia^lJdl^UjUil 
( Y-A jAjl ) (uUjli«5^L 120 V4^>^J^I3jÅ^^15 A 




,Ai ^U£u>iR sujtfii suls ^ua a*^! s jjijji _w 

5^Ny — ®h 

™ 1 — amaaa^IJ jém2jj o^émJ Y jl^sll . 

4.5 H2Ujia!^>iu^a^- 
<U$>*)< 16 V . 9 V c 3 H) 0.5 O 2La>lJjl jl Aj**U UIJJI SjaI! . 



ro 
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I 
I 
I 



^ji ^13 £yuui 2LJ>tf^ S jito ^ 0.2 cm 2 Ajth^» 2b-U«j 8 m OU J 



8 


6 


4 


2 


0 




4 


3 


2 


1 


0 





2.5 


2 


1.5 ^ 1 


0.5 




4 


3.2 


2.4 




0.8 





jJUa«j t£)l>i)l 4^ 1 200 c 800 jLuj^a jb-L^J. 

-I - ulji 240 2Lutf^JI a*iljai 4jj2 

S j^Lu^U^aJl^iai J 



480 
(0.3 




(jA* ^( 5 & 15 UAjIjuL« (jA* j^LLaU i u c I) j^jlAAj uL^j ^( 1 .25 

(50-0.4 - 0.3- 0.1) 



I 
I 
I 



oJL& (I) jUai *J^J >» j^ai ^Lfi (V) J^l&iu*« ^Luil JÉaJtJI p^l 
(2-Q-5x 10 6 n m - 2 x 10 5 fiV ) ^\X2mj^\2A^^\. j> 



ri 
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12 v 



8 Q 



17 v 



15 Q 

7W\_ 



19 Q 



9 Q 



•8 Q. 



MV 

2 Q. 



gi 



( 8.5Q - 2A - 1.4A ) 9 fjf^jBtt ^jUt jLaiaJ^ _T 

<pi>DI <jJa Lgj Jy^j («j *U^w ^jLLftj iij^l ^j'i 2000 ^CUjLLo JuaI^ J^j J\ 
^ >3 i J^ 1 0.04 ^uÅI aj^i uul^a yjj^a j^Uj li> Jy^j UJLLt j jtwl 

( 352.94 ) ^^!^iiai^ji^^^l2iu^a^l 

300 ^uUjlAAJ ^ dJ>\$ Sjjb ^ Jy*$ uj^i 130 3*£LUI 4J$J jJLa« J * 

2UjL2ll Ja> J^i G| w i 200 jt*i2j) 3*1 j2 jru ^13 M l 400 c j>ji 

i>$l>9 b!ul£aJ J£a.,tJb 4Jw^t ^1 j^jG Sjjb ^ R ^jUil uL^j S S 
)i < V u***>l ju«t 0.3 Jtw^l S$l>9 j uJ^i 3 JuaI^JI 

_ R 4a$QX\ '<-U^ 

R ^jLiil ^4 (ijt>i)! (jA* S <jj>l uL^j GI 

( ubjl jja ) GU j jtw^l 3*1 >9 ^ I jkj GU j^ail 
Uflmm' 4*iaA*2b-U«jjLwl 10^R 2UjlAdUdLJI Jjk jl^s Glj_ 

( 10 -Tj 6 ) 

4>L*«$ 50 cm U4U J^a J^b i:UI jU>uA4 jL^L*U jléaJU ( A0£u» Jt 

iyij^s }$a* p ^uj^a Sjjli 4^ Lm ^l>DI ^ 2 mm 2 U4U J^aJ jia-iil 
j^j UJu^i 2A S yi-Ui ^ jttl jLuJI -uL=j 0.5 Q 2ul>uai 

( 9 v ) :>**U a^j^aJl 2UiUJi »jill J uu^l 6 A ? jjUI 




( 1.25 x 10 5 ) 



4LJI SiU ^u^aJl 2uL*>ai _Y 



rv 
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uL^j UJlUrj ( I ) SpLUI ^jUI jLuJI øJltf uul^aJ R ^jLL« £ø J*aum yijQéa $$aa JT 



0.5 A 30 a 



3 a 







15 a 






1 r= 1 Q 



............... = :^JuU ^Uj^£aJI UljQI S^JI j^aJj 

(i8n-9n> a .Ri'lS^J^^ 





8Q 



8Q 




4 



1.5 ^J^ja^ti)! 3^1 J^»-Db 3*^1 S ^IJJI ^ . r 
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i -WMV 



= ( a )JuAJ^tllji ( a ) JU£ 



. j^bU V*Ub (C) ata£ Ju£ J^JI J 
.j^U^bb^^J«*)! -i 



U^aJ Rl>R 2 
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A 




N = 



360 

. ^>U< ^ ^ jUUIj i»lj »bat Ja UfeS j\X\ jUai(i) 
. B t = B 1 + B 2 iJjuUl^ilJu* • 
.: jU ( a»jA 1 80 jlJ^j ftOUt a»bta jl Ja U^jUy^l j(u) 

B2 j-«j^ai Bi uu> B t = Bi — B2 




B t = 

jruuJjc SjlMj 4jU) Ji* b>3b Ui# Stpt Jj> < ^ai>> &3ti)t jUI Jf 
II ajj^a u^>l I jLull j^i^>y ul*b» uiLajl g^jJ SLuVI JlfrJ^I ■: ^ 

LLJ 





(4) (3) (2) (1) 
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_r 2 = 2r jjAVtOJat jJaJii^jj fj = r >g*Ui-UI >biL^jlj^>j 

j^Vt OUt uUl ^ = >jgjtt OUI aUteigj 

Ni = N 2 = 2 turn 

b 2 j^vtaiaii b 1 ja* *t ouu j^uj< aii^aj 

B, = ^ B, = 

4r 



Bi = 



2r x 



2r 




Bi = 



B 2 = 



2r x 

HIN 



B t = Bi - B 2 = 



B 2 = 



Bi = 



2r x 



Bi = 



2r 



Bi = 



(4)311*1) 



4r 



B 2 = 



|iIN 2 



2r 2 



B t = Bi +62 = 



B 2 

3 [Xl 
8r 



(0,1 x 



4r 



B 2 = 



8r 
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uiUI >bJ -Lu r .( uiUI J^b uiUI dJ-* J^b) -U-J1 J^b L 

OU! Jib Ujli j^al OU! -IL. J^b ^i^l OU! ^ 
^1 OU! jrfkuj UJ^ LiU ^sj 4jL3c tfjfttf OU! uU) :bul ,£ 1:1.1 



Bi 



tHJ>-B2 





X 
X 



X 
X 



X 
X 



IA 

i 

X 



X 
X 



B 



J^^tfi>*£dbjl^ ^aysjdiuJI^U^Jp^ L^u • 
% ly ^.ob tutti Jbdl gbul jl jLuJI abej< ju^r Jlu^* 

i 

• / A < / I A J % H < ,il t i 

-Jj^tu 4j|jc(j-ubLuw JbwdbjI^A^ Ui>^£^>«dL« J3 ^j^^jLu>«j UJlLc 
>jLuJI dbulj JWI dbul J£a ^ dbul ^ ^ubLukll Jbdl £^ jruLu 
xjJa$A$ IjLu J^ju _IU ^ ^ubLuU Jbw jjjj Jtfl S^aII dbul j^uu _A 

** ** »* 

3b*ul£j /-iÉabLuu Jbw Ja 
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a 



om jASJ I 



B Tilist (jMubLuU JLaw t^i^i 

jruøj um LV>U j^aj jl um Lilv> JiaJ <^aJj 



4 j.njhl'A« F Fg 

BIL = mg 



BIL = pALg 



=> 



W BIL 



= pVoig 

pTtr 2 g 



.: J^mtb 5^11 dlLJI ^jLuji>« ^.>>u LåJX\ (Ja 3>jjil S^l uL**J _T 
y x d^tfb jljjLu^ja^ jbjl^ ab. bC jtéaJLJI« 

jrtfu ^Lu ^ u^uj ab . ef jLéaJLJi« 

M- li I2 L 



f 


b 


« 


I 2 

1 










k ri 




a 




e 








F, = 



2ny 



\ j^> uit£) tgjj U4LU dC c ef jLéaJUll* 

(i li I 2 L 



F 2 = 




27i(y+x) 

liUI L$J jjLu jj) ^->7> F2 j^ jj^at Fijlu*>j 



e 



ir 
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B 1 bjlj^ tiUI uu> 90= 9 * 




3 =>wVI 2UwU> ^1 Ig ^ 1 / 3 I j! dia <>j 

X 



Ig 4J df,\j$ tjaå\ R g 4ÅU 3^ La« JU^UJb- .0 

I g jU$jL^bdl jLu jlj Rsi ftjtø&l Rs2 <i3!$^ 4^$LL< J-^p JiLc • 

ujIj JJaj 

c Rsi É^L^aJ ftjtøit lJU&j Rs -U-^> J-u^i^ (QJ 4jl jULfcl j^«J • 

J| Rsi R^P* r S2 




Rsi+ Rs2 

V g R„ R s 



•■g s 

1 Req = ~r7r 



V 

Req = 



I Req = 



100 x JWUltJ*** =U ^>^ 
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Ig ijjju 4^uaJI dJA.... jLiU 4lulo 4^ui A^UjJU (^émJ J£s JJu JU^UJb- .A 

jLiU 4^u9 ^ic 4^Uj JU J^a JJu) 4LJUU (^U |JA 

I ^UU^bUJI 

Vg yjjU I fifl irtll J^jJ J^S S^lji (J^l J • 

V i fVlirlll J-w^>S JJU SétjJ ^y^l J ^ 

. Jw^jUb&JI bil4 ^4 R m ^jlc d^u^a 

j^jMXtéair^m JT 

R eq = — ^- j»wM^ +R - 

100 x **^WJ\** r = Ua ^ 

........... J^*JI Jjii 4iuM -UuJ ^it ^jjJu j^j J£s JJu JU^Ub> J 1 

i«U ........ J^JI jjiJ ^^Jl&i ^ifi 4juj Ju j^J Jj=a JJuJ 4JbJUU r>u i h\f-> 

IijLuI^><j Ri 4^$Uiu t^jb j^u R g 4J»4jL4« ju^^ J^>t JLt£ JA 

V VjVjl Vg =llRl jli VgjU^iiJldCljJUL-^ 

P^^9= IgRg .: 2U^UJ! Ig jwW^I jUi UL^- 

Ja JuftD ^ i U S^ljj {ydåt jlj Rg JumoJ^JI l^jU R m dJUJ> 'iu^LL* Jo^^j jiUrj 



R 



m — 

Ic 
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V B 

y 3 1„ = 

Rg + R v + R c + r+ R x 

2id^jt sujiat > &jui udj^t^^uj j^jii jLs oL**ju a^mi ua** • 

sujiai )&jui gj> j^iii jia oi^ju "*ui=ji 2ujt&i jcui atoti« 

<^DIj )4j^UI 2UjL2ll uuhbJj \hl£aJl Lihtéafi uumLlU jLuJI dJlå 

^UjJuJI jmJuw ^jJuj >wjil J*£> 



jlj gjj JQI £J> Jl jJwjil j jJUJ ^aJ UW> jl^bJI l,Ui.jj .: LuLj 



6 R e q + R 




la = 



i v B V 



6 X R e a Rea + R 



eq "eq 



1 Req = T~ ^ R x = 3 R eq 

jtøftll S U ^ iauJ ^ujJUJI ^Jl ^jJfau Jx£> ^1 2UjUW u**^ 

jl ^1 jl^&JI ZUjIa« JUU( 4***> ^UjUlt j^=aj ug> 

R x = 5 R eq 
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iiiglafl 




471 x 10w 7 W<?tø<?r / A.m 

j- 



g = jU = 4^xl0-'xl0 = 2xl0 _ 5j , e ^ 

27lJ 271X0.1 



1^ 



^ jLuJI j^j UJLLt 0.2 m ^Él fo* O.^n JjVl j* JUuj jr^dUll 



— — 471X10 ' i^ n rM 

2^ 271X0 1* 



u/, 47CX10 Jx5 , 

5, = ' 2 = m w = o.5xio r^sto 





K a>tj tf bul ^ jljUai j^aj UJOs : jt|j 

^>.5xl0" 5 =1.5xl0" 5 r^/a 

jjåLaU j^Abul ^ jijLpl j^aj UJL^ : LuIj 

B T =B, + B 2 = 2xl0" 5 +0.5xl0" 5 = 2.5xl0~ 5 7es/<2 



tv 
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dbuVlu^> ^1 I 2 = 10 4jJLm jLu^jQJI^^jl li 4jJLm jLu JjVl^ >«j 



I 2 = 10 A 



4 

10 cm 

B T =-^-^ + -^— ^ .\6xl0 5 = le — CI+10) m .\I 1 = 20A 



271 d 27E d 



_ (ilj 471 x 10^20 \ 
1 2ti d 1 2tc^^^^ 

B - tt 1 * _ 4 i4 Q " 7xlQ _ 
27Cd, 27CX0.1 



L 2% d^^ 
B T = E 






- B 2 - B, = 2 x 10 5 - 1 .333 x 10 5 = 6.67 x 10 0 T 



7 X 10' 5 ajQ^a L^tbU™ VLy a^j* Jus aljJ Lu^a IjLjAj>«j 

. dj^w <jJa Ju£ ^obtuW jia^l 4jL£a u*u>l 11 Ai^b LuJaJ 

.(fi = 4tcx 10" 7 jU.^wi/ ^jj c tc = 22/7) 

22 

4x — xl0" 7 x49xl 

B= MJNl 7 xl0 5 = ? 5 .-.1 = 0.25 A 

2r 22xl0" 2 
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22 

4x xl0~ 7 x49x0.25 

B = ^ B = n - z .-. B =1.4x10 5 A 

I llxlO 2 

£dJj 4JL>b -Ua-u JlLc ^ub tutti j^åJ' 4jUtfa ujumG jLuJI 2jLm 

.1 = 



M-NI 1 |i N I 11.1, 1 



— = -( i = ) .-.- = -( — ) •••rf-x r .\l=0.24m 

I 2 2r I 2 2r w I 2 0.12 



» J>P aiU! ajb- ^ OU! jiai 




I I I 

r, = 



2nN l 27rxl 271 
I I I 



A = 



27CiV 0 27CX4 87c 



uuu JJ-JI J$b$ ^uU jLuJI SJlm : y^flUj ^a>» JLts jgé^j (j^^ 8 U# 

f gi = 'xl x ^ _ 1 



£ 2 r x N 2 8tc 1x4 16 



ttl 300^^*1 25xl0" 4 m 2 4j^a2>L^ 3 0.22 m 4ijb ^j>> iiiU 4 
dj^M LAuxU JLx jauJI 4jL£a j^sjJ uiUb fl»jl>«l fj^UI jLuJI ?JLm U . 



J 



■3 
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47cxl0" 7 x300x/ 



1.2xlO~ J = 



0.22 



T 0.22xl.2xl0" 3 nnA 

1 = =2 = a7A 

4x — xl0" 7 x300 
7 



(|) = A^ = 25xlO" 4 xl.2xlO" J =3xlO"°%Z^ ( ^J| J A^I 

4i) 1600 ^jliillbiUluttliJ^jttl 400 ^IjJI^UULJ^ jL^liLj 
j^il ^ 4id4J JLlc ^^ubUill jauJI 4jU£a ^£aJ biUI >£> 




: jlj = JJjUat jt^Xt 4^i^LL»Xt c^a-^Jt a^i^a y^a^ 




400x3^600x1, .-.!,= 0.75 A 

J.Cut(J ( ^jjifr ) jJjJ u&U 4^ jrw»l 0.5 4jJL^ ^jj^ajLuj^j HAA 
SJlfr lj J^aJE (jifc j>> -U*all<a Jtø> li) . péå 1 J^a J3 4i) 20 

4JLy> ^jbb ^u£J 4^Ut dlA ji jUI jLuJI SjIm j$£aj » . 1 Ujia^u^j 
uJ^u Uutf^ t^i>W bAUtjLu) ^ÉtubUaH JLfcW - U^a>» JLcfc - ^ubtiill 

J g&JI 

jlj >Vl OUI Jbw jruUl JO-i Jbw ^Jb ^aJ 

. Mjjjji _ RN 2 I 2 . 20x0.5 _ lxl 2 

12 I 2r 0.01 2x0.01 

0.2 = 0.01xL .\L = 20A 
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3jL£a j^ajj dbul jVWI £^aJ 4aUI ^jLuJI dbul jn^-mj UJlLc 
4jL<£a j) j^UU J^luéa £>*^> ^jLiJj Jjuuit j^fill ^ 4j£aJI 

B | = B ! + B o — 2 B | = 2 B 

Jbw^JJ-Jlj^ 10 Cm 4J^b ^ito< dl* ^ >4J 20 A 4j jl^ ^Jj^a jLu J 
dbul £ø 30° UjJU £i^J *wCcj 2x1 0 3 ^JÉéa ^^obluU 




F = BI\SinQ = 2x10 3 x20xl0xl0~ 2 xSm!^^^^^ 



— c 



jLu-bj^iuU) 10 j^J^i 20 Cm *ø>ftj 30 Cm ^JJai^OU.Y 

hiUI i£>L*4 jj^aj UJUé <Ul£ jjjil ^.IjijVI 
Jbwd) b}!>« ( o ) 60° a^l^j J Wl dbul ^ ( i ) 



6 = 30° =60° ^ji^JL^^l^i^^u^i j^U-Ufc, i , 

x = £/AAf 5mØ = 0.1x3x20x30xl0~ 4 xl0xSm30 = 0.09iV.m 

T = 5/AAf Sind = 0.1x3x20x30xl0" 4 Xl0x5m90 = O.ISNæ 
t = Æ/AiV 5mØ = 0.1x3x20x30xl0~ 4 xl0xSm0 = 0iV.m 



g^LuwJbw^^i 10 A 4j jUI jUill Sjl^j 100 4jUJiJ^^jjbuiU.T 
ajl^il^-l 0.3 m OU! 5^ a>U« Oj^a liLs 0.2Tesla ^^Oéa 
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jl il ^ubUal! Jbsil *L*tt bj!^ OU! 2bLtfj p> j^aJ 

90° = Jbsil OUI tf>L* Ja fa aj^ljJI 

x =Æ/AAf SmG = 0.2x10x0.3x100x5^90 = 60N.m 



uum>I c f 0.1 4*laA*%»l M^ujl^a 0.5 4jU=a ^^-ubLow 



. 30° JL^ilj biUI <i>L*« j^j ^J$ljJI j^aj UJlLc <UU j^JJLt 

T =BIAN=0.5x20xQ.lxl00 = l(^N.m 



Jbw^ , jru^l 10 4jJ^jLu 4j j^j 4ii 200 4jUJ AJi£ biiU Y"£jjijja_0 
uum>I c f 0.2 ^-Lé^ uul£a l^lj , 0.4 4jL£a ^^obluU 

. 60° JUllj OU! <S£** te a^tjjt j^aj UJUfi 4*L, jjjil fcljajVI j>> 

T = B IAN sin9 =0.4x10x0.2x200 sin 30 = 80 N.m 



P .30° 

F=BII =2x10x0.5 =10 N -1 

F = BII sinØ =2x10x0.5 sin 30 = 5N -2 

F = BII sine =2x10x0.5 sin0 = 0N -3 
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4jUJ 7 cm djiai uiiaj ^jjto uiU ^ua ^ic j^ÅU ^jJUw -IL. Y**£ jlj jja _V 

4jj^j Uo2Ié>^ l^aJU g^uaJ u&UI jlm t:Lj 3.52 x 10" 5 web/m 2 
dbul ^ J^uj lum 1 .5 web/m 2 4j££a ^^obluU Jbw ^ j^jj jLufl 

22 

J *Jt 

4x — xlO~ 7 x4xI^^W 

B = ii^i 3.52 x lo 5 = 2 C 0 .98 A 

2r 2x7xl0VJ ^ 

I =N%27T r =4x^^x7xl0~ 2 =1.76 m 
F = BII sin 9 = 1.5 x 0.98^^6 In 30 = 1.2936 N 




_I 8 R 8 _lx54 =6£2 



I-I, 10-1 



JU^UbsX ^uéLé>> uééi»< 60° JLfcilj 
J *JI 



9 60 OJ , 4 



or 
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7 = 10/, 



R< = 



1=41, 
IR 



R. = 



g g 



0.1 = 



7x0.9 



7 xR 

g g 

107. -7 



i?„ = 0.9Q 



/_/_ 47-7. 



^j^UI jLuJI 'fajå u*é>\ Y^ijjlj^a 




J&l jjjV jLuJt dJlå SiUj ^ju JJjJJ 2j^Léffsi\ ja\£i\ 



! " x24 =^= 8 n 

3 




jL^xil ciJU ^ l^Lyg^j u>|^l 2ujL2ll jlJ&> u*u>l . ^Jlw 200 

j^aj ^=sj jl J-iil ^ I4J 4j$L*4 Jj>l ^Ia« 4jLiail ^jliil »ij^l ^ic uL^j 1% 



I-L 



200xlQ- 3 x8 
1-200X10" 3 



= 2ft 
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_ ' 2x2 

I $ i ii mj jl j^a^j JUIjLuJI Sjl^ 

R s '=^ 1= 200X1^ 

s I-T I-200X10" 3 



i flsLa* jU2* ué*i») (V 0. 1 0 4^UjIa» jLu jjfMoAtfj laj Afc*y3J jt j oj 



Æ = 



7 A t T 20xl0" 3 x5 ^ 1rt3 1/v ^ 
7?, = g g => I=^-*+J =-v + 20x10 3 =1.02A 

V-V V-IR 5-20x10 




V 20x10 
V 




s I -I ^100xlO" 3 -20xlO" 3 

o 

V = IR -I v R m =20xl0" 3 x40 + 20xl0" 3 x210 = 5V 

6 6 S m 
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2 1 0 H 4x»jUL»J^»( flsUa^J jU^UIftlt i fljUJygjtøjj 100 mA ULall jLu 

L R„ 20xl0" 3 x40 



R s =^^ = — ^^ = 10£2 



I-T 100x10 -20x10" 



V = I g (R g + R s ) = 20xlO" 3 (40 + 210) = 5volt jufti^l 
bu b^£aJ ^1 UjlJ^ tij^l 4^LL«j 4iU jru^l ^llw 1 4icuj 

LR^_ " 1 = M 1Q^X4 ^ /J = 5xl0 . A 



ar 



i-i, i- 

j^aJj JlWo)^ ^1 JWJ^I J^UJ ^ 999.2 n 3^$UL« £« ju«VI J-U^J JU£ 

I g = 5 x 10° A pi'^ jUa>iU I g l^^juOtf I jUDISj^ J 

CJ^^* iu^^u R g = o.8 n ji ^ 

V = \ ( R g^s ) = 5 xlO" 3 ( 0.8 + 999.2 ) = 5 volt . ju^l <U*2j 



4J ^Ijjul ^jfr $JLj c f/l 0. 1 4aU j^Lm> JU^jUb- )W juhfiifi _ 0 
jkj^Ut R m i^l< ifcLÅ* '^jLLo uué*>\ jtøA\y)dM 1 4jjLm jLu 4ui j^j UjlLc 

J Tt< 
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V- V V-I R 5-1x10~ 3 xO 1 
R = y g = v VS = j ixiU XU i =4999.9 



T 



I 



1x10" 




400AA 
250 



6565 



O-* u> 



■0 



^LllLJ ^4 ?>$\ 6565 S jruuiil 4^Lii( 

: J Tt < 

j^iXf Jam jai ajjLai)! ^UjLiil j^juj JUÉal 
^o-jlisJI ^Uail ^Uil JaJ gUjJu t^uiV jjjbu 

= 3750 ^ 




R' = R S +R C +R V 



3750*= 250 + 3000 




I 400x10" 



R. =500 Q 



ii 4JtJjJj udj J\ dj^j^ i&I^sj! u^éJ ^JljJuajVl Iflnnnj 

V 15 

' . = 5000 Q 

300x1 0" 6 

— = 15000 £1 




R.= 



B _ 



R' = - V - - 



I 1 



R^Rc +R X 1500©=500Gr-R x 



x 300x10" 



.\R X =1000GQ 



♦ ♦ ♦ ♦♦ ** 

1 .5 v :>«jlU ^Uj^JI 
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0.005 AsjjJli 



R' = 



1.5 



0.01 

R' = R „ + R. 150 = 5 + R 



= 150 £1 2u>jliB)!2Uil2i!^Ua! Jyi 

c .-.Re = 145 Q : 2b,Ud!^jiai 



R' = 



1.5 



=300 a 



I 0.005 
R' = R +R r +R v 300 = 5 + 145+ R 



X 



= 150 



(jd (JivWI 
sbjidJJ 




( 



jLu L<4lo J-^aJ j-^j 15 cm * Ij^JI ^ L^l u 4jUdl jbjl>U jUtyLu*« jl^aJU J 



5 cm Juu y-U-j L<4lu ^bij jJx ^uubLutlt jAkdJI 4j££s u*«>l 5 A 4jJl£ 
^^^^^ ^ : Uju£ LaJt>t 

( 1 0" 5 CT^^P . J»tj abul ^ j! jLiJ! j^aj J 

f ( p> /jij 4n x 10" 7 = ) j^bul 4^ jUtfl j^aJ ju 

(1W >aw)(3 xlO" 5 T) 

4jjlmjLu UaJifrt ^ >»<j Uøiaau j»< 10 cm Juu^k j'jj'j" " J^t3 u J 1 ^ 1 "' * 
j^JJI a^luss) UJLLc ^Juuj aiaiUI Juu Jb-ji 20 A 4jJL^ jLu >Vl ^ 40 A 
( U S> ) ( 40 A jLu 4j >y tfJJI dLJI ja 6. 67 cm ) jruaJLJI jru «j**bU**l 

fct£L*n i-lL.nbU UfcUaJ J*i4j JU>lj -Ut l^Ul^j 8 V ^ullJJI L^j$3 4jjUaj _T 



oA 
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jua ^bLudl j^udl 4j£s=> 3 x 10" 8 nr 4j^a^U*i 10 cm# 
( ^ .jju-«l />jj 4n x 10" = ^IjJfe |i ) 20 cm dlLJI j£a>* ja UJuu%h2j 
(W>aw) (5xlO" 7 T) 

ih* i j-4 30 cm Juu ^-a jbjl^w^ jUtuLu*« jlaadL .1 

j^JJl ^jl^a 20 A jLj ^Qll >«jj 40 A jLj Uaj>I 
jLuJI j^aJ UjLLc j/VI dlLJt ja 20 cm Jjlu UfLu Jua JU^I ^hcob tutti 

(Y-AjAji) (8xl0~ 5 T\>tf) ^>!3>«jrU*éaUi« 

(li) 4jJLm yjj^a jLj UAJt>l >«J 2m Ufrlu 4jUdt jbjl>U jUu£L*4 jLaaJU .0 
^ÉiubLall j^dJI 4j£éa biuLaaj dbu^l ^ (I 2 ) 4jJLm ^Jj^fia jLj ^j&I 
2>a)I jl uudz lil li t I 2 JL>i"l 10° Tesla U^Lu 4jL-JJ laaU« ^ Jua 



(Mi ^ji ) ( 30A 1 80A ) 2.4 x KT N UfU Jsa ji j^ljll jty ^ S jSjXI 




jUjt>U jU£L^ jliaJU JéaJtJl ^ -1 
^ I~ jLj3 Jj^l o* j^20CmUfLu ttUI 

> - fcli *bsttl uu*> >wi 10 



10 cm ^ B , ^^bUail ja^I a^Osa ji 



(Y-AJji jii)(0.67xlO" 5 T) 6 x 10" 5 Tesla ^><>iaJLJt jru^UI 



4jL**» ^QJI ja JUlu ^1 Q 2kZi .ua ^AaaJl ^-obLuttl jaaJI ^£sa u 

(T-T>5||;0.67xlO" 5 T) (f^«l/jjj47Cx 10 7 = ^»^a |i) 10 cm 
3 4jJl£jLj j/VI ^ j^i j Uøkmu 15 Jju ^ Lu?j jbjl>U jlaaiéw J ♦ 

(^0 >^Vl)(9 CIT1) Ji^ldLJI jAd^VlJUU 

^jj^éa jLu U^i >«Jj U^aau ja (uwl 0 jlJUuJ jbjl>M ( u c I ) j^b^b jléaJL J ^ 
^JUbb ^ u ' ;:tt j^a c j^ixie^ j^L£>l ^ uujJUI ^ 4 . ^o«! 2 4jJLm 
>^Vl)[di =10 Cm] U^^^Ludlj^l^QsaUJL^ 



OH 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



4Jd 20 -ULJ 11 cm Juaj bil« j^a>4 JU£ j<a>^il 4jQ£a m*m>I _^ T 

(^.^u«l/jj$ 471x10" =ø!$A|i) 1.4 A 4jjLmjLu 4j>«jj 

(16xl0" 5 T) 

jLu j/VI i-lL,i,JI j-4J 20 cm ^l>^JI ^ jbjl>U ^UiLrt jl^aJU _ 

j^uJI 4jl^» abu! ^ jLuJI jb Ulc <y£ll dLJI ^ >«Ji 20A 4jJi£ 

(5 xlO" 5 T) 10 cm JjVl dLJi jumjj j n,^> I „.ti a>jl> i 

( 1 XlO~ S T) ( x 1 0 7 = gljÅ |i) JftéaLiJI jrU ^jUll biiALfag ^ .u 



50 iJL^i 22 cm d^ai ^jjli OU ^ lal ^JJI ^j^éaJl ;Lu)l aJl* u-*>UT 
(0.7A) 2x 10" 4 TeslaOUI^>4JLyftj^l^l^^t^a^ 

24c m 4j^b <^JjjJb' uLU ^Ja 4Ja£j JU£ ^-obLudl Jajjti\ 4jL<£a u*u>l _^ i 

J-«Uw jU LU« jru-4< 0.24 4j JLm jLu <U UjLLc 4iJ 20 4Jt£j 
J^Lw £jlkil JuJi^Jt j^j >-uidJ uiUI J>b 5^ 1% ^ .jtwjI / jjj 4 ti x 10" i^Jt 

^ .^wj! /jjj 2 x 10° 4uJiUj 

(4x10 2 T,2.514xl(T^A^ 

jj ^~ " Jijjw (ijjli l^U LuLm J^=sj um ^ Jjj** fcuu*** Jj$b -IL. J 0 

i-lL.iiJI li! ^JjljLuJI dJlå uum>I ^4ÅI J^w*> ^ ^£ajJ6JI \ii*abL'uL<i djjl 
420 mA 4jJl£ jLu JyUI OUI ^ UJuc S jj^l 41 >ju! tfi u+*j V fu£Li4l 

(1.32A)' 

alj)7 m o Jijjw lijjli 14U U/Lm j^aj JuftJ ^ (Q.jAh>i,to Jjjjw Jj^b dlU S 1 

jiUu a-bij ju£ ^uai out >éa>« (su^ui ouji ^ gi ^i ^j^ji 
c a^jVi a-^buiii j^i ) 0.2 1 A 4jj^^j^jLj^jjijaiuiui^j^ujLL& 

(A^>a«) (0.66A) 
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jA^Jia-sl^ajl^J 3 1.4 cm d^^L^^i^U^^j^jLu >«LW 
3 b2j J ^ *abUitø JsuJ^\ 4iLLsaJ tyl** uiUI j^a>* jUa^UJI ^-ubLoiil 

(WjAj'l) (uU)10) .LiUHJ^uUJ^UMi>l 

^j)7 i n o jmJu ^5 ^jjb iiU ULm 1 . IA 4jJLm jLu 4j jaj ftu£u*o _IU _U 
u^m>I uLUI ^a>4 ^ ^uubLall Jbdl ^iJUul &>>G ^o«) 0.074J JLm jLu 4j 
( j^jl ) ( uUi 5 ) .^ll \te uUJ : i£ 

^uubLall 4j£^a 4i& L*u u^m fcyLu*<> JJ— jUljLuJI dJlå u*m>I 
(62.86A) jhJ ^ tfjUi dLJI j* j jj**JI UJuu Jti& 

-LiU= djésy* *^J*£9 5 A 4jJi£ jLu Jam dJb-lj 4i) Jjj**» J^jb uiU _Y* 

(7i=3.14)uJUI >Ja2 ^1— j OUJI UJ^uUujjU^ 

(Y-.^Jfl^l) (15.7A) ^^^^ 

ÉÉabLuM j^a^j tj-éaj* Jd>Uj 5A 4jJl£ jLu Jam SJb-lj 3aI J>ib -iU -Y^ 



(^W 15.7 A^rf 



(1:16) W^^p ♦ Wl ^ ^ 3^>* ^ 

^Jk i^iLJI |Laj hi) l^lijLu [&iy>3 *J>\$ 4ii Jjjlj t^U J^a^ ^Jk ci) aa2Imé^ (JLU _YY 

^LUIilO cm U4U Jéa jiai 4ii 14^ JjVI j^u ( u 1 1 ) jbyli jliU .Yi 
^^11 jj^JI jajiå jL^UI 20 cm I4U J^s >bJ 4ii 2 1 

. j^udJI 4jL£a uué*>I 5 A jLu U^i ^u:Uu4 j^bul ^ U^i 

(LlxlO" 4 T) 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



jJ^uL«ajj>^aJ^3 36 cmJjVI >bJ uuaj bLs 4 A 4jJLmjLu >VI 
= L<^j^a>4 JIlc jia^l 3jL£a uuL^s i>lj dbul ^ U^i jLuJI>4l bl lum j^VI 

( 24 cm ) <y£)l oU) jja uoju? JjVI uU) jja jléa bl 

d>^a>4 jLLc Jdjj irirféa jLu 4j j^j 4iJ 49 4jUJ ajla 22 cm øjkJ ^>>b u&U _T1 
uJUul b|j 4^ jUI jUUl SjiS u^l 7 x 10" 5 Tesla 4^ a^£é> ^ubUiw Jbw 
jrn rit I rt^tiaa u^m>I 1 lem 4j$b LuJ^J L^U jj *-" A >Liiub L^oaj ja 4jUJ 

L^^y JLLc uJLU u iihWLuW JljjJI ^>ui.i.hO j^a^II IJ^U jbjjb jliU -TV 

aj^jl5cmUAJ>i >b2 jl^ bLs jjtø,«J$>#l jl -u^ >Vl ^ -Ubu! ^ 
( 4^ Y) 4jUJ i Lo 30 cm > VI jta* jl^j 6 4jU) 

uL^UjJb j-« JéaJ&^t^ta&MAM \ll 4j^b ilU ^ ^J^a jLu j^.YA 
3 j^t JLJt dJLJ& j-éa JL^& ^LUf ^^UaXt c>^AJt a^i^a ^Léa^ 5.6 cmU>i 

(A<\ j^ji) (0.98 A) W ^BBiSjl^l^>I8.25x 10" 6 Tesla 

J-sj j-«J ^Ltf! jiaJ tiju? JjVI jlaij J>lj j^a^l (iJ^U bjjb jLiU _Y^ 

jLLcj ^A^-lJLU Bi > (j>jLjd\ ' ; 1 B i jL==>j dbu^l j^j ^ jLuJI j^j U4U 
jlt U^k ^£UJI ^ii.hjbLym j4-tfl)l 4jU£a udJ y^jbsJI uiUI jLuJI dbul 



(Y***j^[) JB\2) . U^jUJ jru 2Ué>u)I u^>I laaUI jéa>M 




jL^a bp J^kJl j»fl?R^tj UaIj^m i^iajj lum >>2l J>b UAJt>l jLJ^J jUU _Y* 
OUI ^ jUI jbål ^uL^i 4iJ 1600 ^jbfiJli ^ 400 ^UQI LiUI uUJ aifi 

(M >aw) (0.75 A ) 

Jua ^yttubLuU Jl^» Jjjj^j^aajUi 4j j^j (WlO 4jUJ jiaJoj^b^U_T^ 
20 cm 4Jib ^ >Lb-ob L^uu ja 4jUJ u Juul ^LJ 5 x 1 0" 5 4^ a^Osa 



IT 
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(W^Jb (0.25xlO" 4 T) 

2.2 cm« jJaJ u&uajj 4*J 49 4jU1 i Ja OU ^ y>\ lal ^1 jLuJI SjU* u^>\ -TY 
j^, 4JUJ uJUui lilj 7 X 1 0" T A^t^a ^abLu^ 6jaa>* JLts JJjJ 
JLu£ ^ÉÉabLum j^uJI 4j££a u*u>l 7 cm 4J$b ^J^J j^sjJ >LiuU 

(AT ( 1 A t 88 xlO" 5 T) 

»j-^j* JU£ ^-ÉkobLuU JL^> Jdøj ^Jj^a jLu 4j >«J 1 2 cm djiai téjjli uiU _TT 
3jl£ jmJu 4j j^j (jjjj^ u&U ^iaJ dj^w dbul ^ L^yaju ^UaJjb 4jUJ uJuul 



( W >a« ) ( 24 cm ) 

JLfco>^a>« JLt£ Jj^^^>4^jLu<Uj_4j7 cm gjJaJ 1 n irn ijjJb laJU -TI 
bl aLLUt ^ jal^I ^jl^a L^^O.^m ^^a^l^B^ubLuw 

L^ÉÉabLuM jJ^jj I 4jJLm IjLu J^ju N 4jUJ ^JL^j ^ 10 djbJ JjJb ciJU _T0 
jJu 4j j^j Luj^J LaU j^aJ tiuX) dj^w dbul ^ ^Ua^ub u&UI JLm l:Lj d>aa>* JLlc 
OUI j^w ^ ^jbUiil jb^l ajQ£a Jjcu ^Jjl ^>U! OU! Jib y**! c I jLuJI 




UjLLc tHi>l> uLU j^w ^ic 4b4j JlLc jjMubL&l j^uJt ^lusa u*m>I _T1 

.^1 0.24 j^Ajj^j U-LLt^iJ 20 JJ^j 24 Cm OU! Jib j^aaj 

[2.5xlO- 5 Tesla] 

JlJ>U 4_4j^U! jLm)I SJum ^« U diU j-4 4iJ 350 ^ ^i^yi 33 cm 4j^b ^iU -TV 
dj^jw J^b ^ifr 4Jl>b 4b^j ^1 jua 4 x 1 0" 4 Tesla 4jlu£a tyÉÉubUa* Jbw 
(0.3 A) . ^I^A^UIb^jjb 

tiJl Cm J^^^20^ J^^OU^0.5A4jJl^^^jLu >«j.TA 
1 cm UjbS Oéaj 5Ji>lj ^jj^b JaaJw ^ifc j>> i^LU 4aaLL< 

ir 
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ljJUI JL^m Ub>£a>* -LLc u nnWlutil <Ubb4 u^u 2aU! J-U ^ jUI jLuJI ?JLm 

(AA j^m) ( 20A- 2.514 x 10" 3 Tesla) Uil ^^bUail j^dJI ^£é> 

J^i 14.5 n ^jl^j 20Cm 2tø 500 4jUJ jj* OU _ri 

a^i^aj^iio.5 na^uai^Uii^i 1.5 v a^j^aji a^ijji ^ ajjik^ 

(^^ji)(3.14xlO" 4 Tesla) (ju = 4 ti x 1(T 7 Web / A . m ) 

JUX\ jLOll SjuS L^jl^aj U 1500 ^>2!j 4i) 500 J±W OU! uU) jj* 
^^oblum j^l *jUÉa j^aj ^ ^> jlid! OU! ^ jLuJI Ui 2 Å^Ltf! 
(0.67 A) ^ ji^ J^LéU j^ti) ^ 4iaij jua 

dQ> J*^ 14.5 20 cm 4J^i 4i) 500 <^Jb. OU _M 





^-abUtt! JUai dbul yic Ldj*£ 0.4 A 4j ju* jLu 4j >«j 30 cm 4j$b -IL. J 

^1 S^JI l^-I c u*abUaU ja*)! "^1^= 3 x 1 0 4 N UjJis 'i^u jjUi 



3 tf L*Lu ajjt^l j^aJ UJic OLJ! ^ JLU! j^tøjjjj 

(T-^j^^^flxlO^T c 1.5xlO" 4 T) 

EL^J4>«£ 2 A 4jjlmjLu Aj>«j 1 2 cmAi^dLw-T 
. jia^dJI 4jQ£a Uéa>\ 0.8 N U)iid>flJ^jQ 

^^ubLuU JLfc* <^Jl£ Li4>«£ 5 A4jJLwjLu4j>«j 1 ni 4j$b fu£ u *o -IL. _Y 

.dLLJI^^jil^lu-^l f/jjj 0.25 4a^£é> 




^tÉobLuu JLfe» ^ 0.5 m *U$Ig fcuuw** ylU ^ Ji»lj ^u^l 4jJl£ jLu -1 
jru^!^! 0.005 N U, Si^j jji^ 0.02 Tesla 
( ^ jAji ) ( 30° ) . ^ubUal! j^uJI dbulj dlLJ! 



1£ 
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4jjlj fru<aj ji^sj %éJ 0.01 4jlu£a ^É*ubLuL< Jix» ^ 40 <U$b (iuSI^ dL* -0 

0.005 UjJii jjUj OU* Ji bf ^! jLu)l SjlS j^/I Jbai ^»30 U>£ 
(^>tf*l) i2.5A] .jj*u 

JL^o ^ yjJa$A 0.5m 4Jjk (VaLéé^ dLéx ^ 10 A 4jJLw^jj^ajLuj-«i_"\ 
UjLLc i-IL, Jl 4yJl& S^JiJI u-éÉt>l ^LfcuJ 2 <LiAt£ 4jU£a (pftTi o ^n.i.ibU*o 

( 5 N ) 30° ^bUail Jl*tø ^JLLJI jru 2Uj£lt jU 

(ION) . ^^abUii! JWI ^ tfJjA* ^ ^ILJ! 

4jJl^ JLy &a$A ^ic^ Ji*J 30 cm 4J^bOU^i >u 0.5 A 4jJyi^^£a jLu.V 

( W j^jt ) ( u>bbU JU&I LøAbul c 0.045 N ) S^JI i-U o bul uL^) 2u \y"u\\ 
8 4jJLm IjLu J^ju 8 cm dlU ^ 

20 cm 4j$b -IL~ C j-lc JLUI L^j ^Ul um>I JLUI ^ A 

fr/>j$0.2 rU^i '.'ujl.'i^a a hmHHo JLy ^^^20 cm (uLao dlU .A 
jjUu OUJ! ^ >«i lil J jJl jUiJI Sjté J^ji JUll g* 30° 2UiO jiaj dJLJI 

0.03 NU^S^ 

iUUÉa JUw dJLJI li£ ^ l:Lj 1 0 cm aJ&ALi^jmIO A4jJlSjULV 
. ^lUJI 3 >^iXt S>dJ! JL^at dL£»t ^ 30° UjJLd ué*j2x 10" 3 T 



p!ajuuim**døu*A JU* ^tf>j 5 A 4jjl£jLj 4j>«j 10 cm4j$bdL«_^ 
. dlLJI ^ S^jjil d^JI uum>I 45° U^lu ^Jjl^JI uul£a uwftj }L*J 

jmAj Ujua 4ii 4 -uUJ i-u-j 7 cm DjJai Jjjb l^U "*wu ^ic ij^iU ^jj*« l^LU J T 
bU 3.52 x 10~ 5 T 4jl^ ^^obU^ JLy> d'^y* Jls. LLu aJ^^ ^ 
30 ^Jjljj J-wj dUul (jj jluJI jéOU Aj j^Ij UoaLmé^ l^aJL ^uaJ l^UI JLm 
dLJI ^Jk S yjai øj-oll u-m>I 1 .5T 4JI^ y-^obUail JL^ai dLjul 

(t-i 1.2936 N) 



10 
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^ a ur« ^^ubUiil jauJI 4jL£a uuL£aj dbu VI j*4J I 2 4jJLw jLu 
j-i JL>P jUI ^ d ^jiXt »jill ujI^ la| h c li J^ji 10" 5 T U*Lu a^ui O^Iw 

(Al ) ( 80 A 1 30 A ) 2.4xl0" 4 NU4UJ^» 

djJdj 1 A 4jji£ jLu <ui j^j 50 cm ^jLu*o dJU djJJ 1 
^ÉkobLudl jaulU 4^MuJb i-lLiiJI IJufe £uj i fl^a . 0.2 T <U£lftéa foftTio ^i.i.abLuU 

0.05 N UjlJUM \u>>abLuLo S^AJ jjCu k _ r i> 
Jbw^j^-U . jjwjI 20 4jJLm ^jj^ajLu 4j>«j JU 0.5 4J^b ^>4to<i Jl* J 0 

Sin e diwii jbai dbui j^a^i^i^jcF )^4ttU4LJi 



2.7 



0.9 



2.4 



0.8 



1.8 



0.6 



1.5 



0.5 



1.2 



0.4 



0.6 



0.2 



Sin 0 



X uLu-éJI ^-U Sin 9 c Y uliUaJl jjjm ^Jx ( F ) jru ^jl 
OLJI j^aj UJu£ dLJI up ^1 3*211 <uis J : J^ji 2luLuil 

i3 N .0.3 Tesh*i \f .< B )c ^u^i J AuJiAjii=».r 

4jJLm jLu <U j-*)J uUJ 10 j^aiu 20 cm 30 cm 4J^b J.daTu*o liJU _^ 

f>j-c i-uii^t OjTTcsla <Lia^ 4j££a (njaTfaco ^ubLuU Jbw ^ j^j 3 A 
f Jbwd) Ujl>4 ciUI (jl^Ltb« j^aj UJlLc 4Jx Sjjjil 

u hhWLuU JL^4 J-ttfj 20 A4jJLw^J^éajLu4j>w^iJ 100 5JXtiJU_Y 

30° JL^Utj u-JUl «i>«-** (jru-4 a_yG)l j^sj UJL-Lc 4_dx jjjUl fcljajVI 

( 

jjjil j>j-c 0.25 m 2 ^Laik^ 4>L^» ajJ 1 00 ^ OU S 



11 
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30° JUlliOUI^L^ jru a^ljjl j^aj U JLLt 4*L, 

u hhWLuU JL^w ^ j-lsw 0.2 nr 3 - u ** ^>L*4$ 4iJ 200 j^aoj u&U .1 
: yy^'U 5 A OUI ^ jU» jLUI SjiS Culéa !:Ls 0.4 Tesla 4^ 4jl^a 

. JW! g* 30° 2UiO juaj OUI Jo^^U! fa 
4jJLm jLu 4j 4aI 500 j^a^ 40 cm 4*?^ 60 C m 4j$b J.da.iÉ*o bil« _0 

^ii3VI^>L^>l25x lO ^Tesla^^l^^^t^Jt^^^lO A 

45° J Wlj OUI jru ajjljlt j^aJ UJUA 4*U, jjjil 

3 A 4jjl£ IjLu J-**ij 50 j-« jj 10 cm x 6 cm a:Uui JJaT^o uiU .1 
UjUa0.4 Tesla 4,iAt£ "<Li£és ^ii^lU« ^^iaJ j^j jLu U UjlIs 4*1s jjjj pjJI 

bm jia^ ^4 60° 4j$lj j**aj liUI (i>L*« 





iljj IA 4gJi£ jLu jj>« jUa 4^UjJU 4jL^j ^1 d>£^ jjjuu 54 O 4^Ujl^ JU^UJl> J 
5* I^Li^^j 4^uu£a$ jLuJI Jjjw '4^UL<> 4*^9 u*m>I 10A 4jJLm jLu j«La) 4jjJuu 

2 ^> jLult Sjlm jÉhJL) jLwl JU«jUbs)l JjJUu j^>oj . ^u«! 
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jLu jwLyi) <U J^Lémj hi_h£a c jrwu«! ylU 150 oLall ^^£a jlu j*byu$ p>jl 2 7 *U*jli« jcwl _T 
j>u*I ^lU 500 Ji> jbjl\djJt) jébyjjj^l 5 <CUjUL« _JytU til« jé(L*> JU^UJb-_0 

( A0 jAjVl) i (ijl>^l ^ic ^( 0.55 4l«aSjLj téjftAJ 4luø^u i 

0.04 O 4^JU 3-«jUL« Ju^l ^jl^LJI ^ifi 4lu4£j fj^UI jLuJI £^ 3^UL« U*M>I _1 

(Y"VjA}t) (0.013 O ) . jwwVI til« ^I^aJl jLuJI £JLjj><J ujM 
jLu ^>Jb«J J-^j 1:1 jw>L^a 4-j 4^La w cmj jLu $Jl& j^alU^ 0.05 A 4jJLm 



(IA) ^ 4l4jLL) 



4_a2iu_*>!0.1 QéU^l^jLiU^j^^t^l ^ Jbdtf»i 0.002 A 
(WyAA )( 1.002 A) * ^ ut&Ab 

J-£aJ ^* 200 <CLl^L»> ^— *i 2 0 <jJI (0 mHo 4jujJU jJjjLU til« JU^jUJb- .A 

(A* Wvi) 1 200 mJ^L 
<ul4 J^j 25 niA 4^ 4ajj-u* Jb-I^JI f**u£il Jjj 21 O <CUjLL« jU^Lib- J * 



[^AjAi'h (52.525 A) 

%l>JZj lifn).()2 V^>jy Ju^eJ! jjj j^j 50 mA ju^l 
^ Jb-I^ jru-«l ULuil uljLu j^Lyii UdL? juw^l 

i ^* AV j^« i ( 0.044 Q djJU <iJI>ill 4jl£ jLu 4^« 4j^J ) 

^«jUiljlj^«uuM>l 200 mA ULali jLudJiå 8 Q 4^1« 2UjU^>«3jUA> -U 
1 A UUaJl uljLu jéi^J Ja«i 4^! 4Jb^eD ji^t kil« iijl>^l 4^ L^luø^j u>l^l 
C éaÅjU 4^ 4j^Lm« 4ij>) 4^jLL« 4jUail ^«jUil y jjl^iJI 4^ uL^j l:lj 



IA 
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[J/KAjja«] (1.8 A) 



0.04 V djJii <Uijb Jjj '4Jb- ^ 4^UjJU 4jL$J J| dj^>4 

(Y-Y j^m) (0.08 Q) 500 mA 4jji£ jLu ^ jlwi 4j^sj j 



8 4jJLm jLu <U£ j^j UJLlC £Uj4j J| djjyj^ t^j^U ftjl 100 42«jLa« jtMoJ^i J Y 

(A^jb^) [ 62400 H] 

J^> Jj^ jfLyil ^Laj jluoJ^ ^1 4jj^uJ fj^UI j^Jt ' 4^UL« u*m>I ImA 



[^j^cY—j^j] ( Rm = 4999.9 Q )lL JM^TV 4^1^ 

=»Jju500 Q4iU2uat 



£>£!0.1 V ^J* 4^U3i ^ J£aJJU500 n4AU^il^iu^^J0 

(W j^i) (4500 ) 

jUUjUw dbJd jLÉa GU 5V dLaii 4#sll ^ j>3 j^j 103 il 4^j£« jufti^ -H 
J?u7tj fitl j.« U^LUxLtJ j-^awJ ' ; 4000 O U4U J£s 4^ui 

t Jjl Y»»Y jAj'l ] ^> 1 5 V dLail J^JI jjJ jéb^j 

4^li£LJ JUjt ♦ uJ$Å 10 jJfe ^■M.hjj JL4> J>j Q-yai) pji 100 4i«$UL« Ju*i)^_W 
Uf) fjW 

(VA^I)[50n ^jpi^lOOH] 
4^9 Lmj 4_iU J-t^j ImA 4J^j^jLu w ^i^4 H 4aU^Ia« j*L*> jU$jUb-_U 
^l^oJI ^J^jL^sJI IJu J-^j («j L)^=s-J ^( 4>lj UjJJ <ijl>^l <^Jl£ 

IJu *Uo2j jl j^flj i£> jjj ^^ail uuM>l JLuU^a ^J&u«J 999.2 H 4^jU^j 

i jlj ^A >a« ] (5 V) 

4JlU J-t^i 0.5 mA 4J^L jLu^-tdJtj 5 H 4^1* 4^jLL4 j^Lém> JU^jL^b- _H 



ih 
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JL4> j>j y-t^l u-m>I juaUj ^jlVué*J ^ic 1000 O 4^Luj 

[A0 (1.0025 V) . iu^J^JI Ctø j! jézM 

4jw uLa$ jruol ^iU 0.5 4i ^UjJU ^y^Slj ^1 10 44U j^Lm> JUøjLAb- _Y* 

uL^j (^J. <Um2j tiJJIjLu)! SJlm uum>I iJ^lj \jif> Lj^a ^lcu ^1 1 0 ^LL« ^jljDI 
p ^~ ft Jl£> j^j jébkiJ jL^ssJI ^JL^Lwij 4a« ^I^Ul fjl 995 U)lJ& 3^jLa« 4jw 
(IV) . ±$> J>3 ^1 j^aJ 

iSjsw X*$\åa J->$\ 20 mA UUall jLu SJlm jm^j 40 Q 4aU JU^Ub> 



(Y~Yj*w) (5 V) 



y-U -Ui JUU judatø fif ci-U J^j 1% .Uufr Ju<oJ^I S$l>9 u*m>I 4^ujJU 3jL^j 



(m^)(5 V-5CflJ^ .ttWIak^ju^jtfl 
^!JjJL^!UlOV>A4^J^3^^ii200 Q 4aU Vjfrju*2ji _YT 

( 200 n ^!j2M ^)^^^r 20 V <CUis jt<> 3jJ J 

(Y-i>^Jb (Æon^ipi^) 5 VdLa2ij^>3^.Y 

t j^wjI (jiU zO dLaJl jUDI SJlm j*yijj f/i 40 <CUjUL« JLwl ^iU _Yi 

i Rs =10 n ij^i^lU 100 UUaii jLudJLS j*£d4j^l jLOJI^^Ujl^. 

. 5 ULaJl iyij^a j^jj j^yiJ 4j ^j^UI J^JI ^jl^« - 

(V^jb>«JI) [R m =210 fl i 

\i\ ^Ij^ul (j^l SjJyj^ 50 fl 4ÅJU ^LLo ^JjjtU uiU iU^jlAb- _T0 
Jj> 3jJ j^yLJ ju^oJ^i 4jJI 4L^U j^>oj 'ii^a j^J 1 ITlA 4jJLm jLu 
0.025 fl 4JUjLw jLu ^>jmj tXLéatfij JluL^s jU^jl Ab JI ^li^Lul l^lj 5 V 4j 
(VA >a«) [^l>DI^4950n -2.001 A] dj^ii(il^6jl^a2i2aVau 
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4jJl£ jLuj 4_cxjjJj ^( d >m>4 ^ j^uj 33 Q4aU 4^jLa« j^Lém> >4$jL^b- _Y1 

: wUJ^L-JU^sO.Ol A 



. IA uljLu jU»l^a J 
(WAi<jbj*JI) (0.43Q,467Q) 5 V ^ j"?:J:*~*y*~ -T 
uL<4j 0.04 A jLu ^-u^ij 50 O 44U 4^$ULj ^JytU u&U ja JUjjLib- _YV 



OW^ji) (0.44A-2.2V) 
1 0 mA j-c 4jJl£ jujj IjLu 4JlU J-**L V 19.8 Q ^L^JU^Ub- _YA 

^UuV s jjijji ^ i^b-^i a^j^i sujisxi j^ji ^xu 

(0.2Q ,480.2Q) * 
u^j^éa j Lu j j j-ftJ 4-9UjJU iÅjl^j ^1 djJu^A ^jJujj ^1 40 4aU 4^jUL« jUjjUb- _YA 
w wLyiJ L-wLU £j-<4J jl^sJI ^4 L^Uil fkj^Ut 4wjUil u*m>I jru^l ^iU 5 4jJLm 

j^I 10 dUaii jLuJI t ul*i 10 4^ J^l 

(AYj^m)! R 5 =0.01^^=1960 fl ] 



(0.02Q) ^OA »LrfjLhU :j^4bJuu j-^j 4iU ^ 5mA 
i^jm 1960Q)A 10 V »Ldftj^åjijj 




0.5 4jjLmjLu <Uj^j Ujua 4ajjJj 4^L^j ^1 ^JjJtU uiU JU$J Ub> >wj*« ^j^tu JH 

( 299900 n ) 150 VajJ^J^&^La j 

(0.0333 Q.) 1.5 A4jJlS jUi j-LSj-j 

: u*m>I 20 mA dLall ijLu j*yu 5 H <CUjLL« JUjjLib- _YY 



NM 
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(1.02A,245Q) 

3 jb Ui£ 2Uj}UI 4jjLudl ^Uiil u**>\ jLwjl 4jj^u iljj 1 0 m A 4jJLm 

iW ^3'h(117 Q.) 1.5 V fJ&Ut aj**JU 4 . a . 

gj)JU)l Juaj 4^! djjyj^ jyuu UJU£ Ifl nmn ^jliil 

c^jAjbt 900 n -looo n i 

4^UjJj 4jL^J ^1 dj^>4 »j^uj 4uijb jéb4^J JU£j 1 .5 V 4jjU^J J^ju JLmjI _T0 
4jI1Ij ju*jVl I ^ééo2j ^Ul 2U»jU)i ^LU! >-u*»t 300 jiA 4jJl£jLujj>*j 
i ^1 jAji i ( 10 4 Q. ) . utå <^l S>wj*« til^ul uuémj 

2uj^UI 4jjL*JI 2ujtfil u^>\ 0.02 A 41 fciji ^tfll 100 Q <CUjUw JU^Ub- _n 
(450Q) W W .^ju)I^^!^u>^IJaw^éIJ 




laU 0.0 IA 4jJl£ jLu 4J j* tal 2UI^> a J*aj 50 Q <CUjl*» ju«! .TV 

IJLgj L*-~Ltd -UA^-iJI jtji« Uj ,21a^a^J>\jJ\ 1.5 V a>**U 

W ^^P^005 A Jjtij ^Ju 4>u j^ii! jU^Vl 

(A1>JS ( i50^mioon ) 

^Julj 4-4jL^4j 1 .5 V S-uj^£aJI '4_*ji-Ui t^J>é^ a>^jo J- 1 ^ 400 mA 

: d>$\ RdJJULA ^»jLwj 3000 O 

(T^Vj^m) (500Q, 11750Q) 
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^1.5 a^j^aji a**uai ajb-uai a^jtai 3000 Q 

: U*M>I f>$\ 7000 djJWLW 4^jUL«$ 

gUjJUll 4jL^j jjyj* »jjJUJ uUé^øjjJ! dJ$>UI 2ujUil jIjum J 

(500Q, 11250Q) 
^jjLaJl ^Uii! 3^ui u**>\ 2 mA 4^ j«-ub 1 00 O <CUjIa« >4^jUl> 



(194.50, 3xl0" 3 A) J k 

luu ^-Ul ^JjLaJl a^jUil jljfr Uj jLwjl 4Jbi*j JUjl l:Lj . jua\ 0.01 4jJLm 

W ^^^^^^k ^^^^^ 



(900Q , 1000Q ) 






(At 120.9 



. J-u^Ul &b>b 
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j dJL>^ 4JJ jj aa>L cSjjIi u&U j£a>o JlLc ^MubL&l jAfcdJI 4j££a u*u>l _^ 
jLu 4^ j-^j pÆLuéA dLt« ^JLU jL^a 1% 10 A 4jjl^jLu 4jj^j 0. 1 m dja£ 
UJLlc ^abtuW jia^l 4jL£a j^aJ Jtfl 4iaijJI Juu ^ Uj dJuJI jJu 4J ^Jj^a 
(6.28 x 10 5 T - 0.032 m ) " 52u^lj^t^ 
>«J ^jluJI jk2 utt«? J/tf I jiai J^-lj ti^L^ J)j J^ajll iJtfbU jb>J^ jUJU(Y«~jAjl ) _T 
<jl>lJdJ ) B 2 > ( C7>J^' biUJ ) B i jL^aj dbj^l jluJ' U^U J^aj 

JIlc U^k ^mLJI j^udJI 4Jl^a utå ^jlidl u&UI ^jLuJI dbul jn^nr JlLaj ( 
(2:3) .U^l^^^a^ilL^I hi*UI<Jt>b>U 

JLlc JJ>u$ 5A 4jJLm jLu J^ju 3d>tj 4i) j^£a^ Jjjjw téjjtø uiU (Y*^ jAj'I )-T 

jlai ci^j iiiUJ dl*JI ti^taJl UJuu 4La£) JU£ jdjtflJI 4jL£a j*iu 4ic 

(15.7A) *^ LJI 
4j>4J%<j 4x 10 " 5 j^y^l Jl^^^^JUd^b«^ 100 4jUJ dJL^^jjb^JU^ 
~J±\ j£s y> j^udl 4jU£s £^uaj -JH <-wLj UJua 4jl 3.5 A 4jJLm jLu 
Jbw jtéa't UUI Jbw Jb Ulc ^Ul jiaJ mLu u*m>I Vji <Ulc uul£a U Ji*J 

( 1.83 m l^-^ ^^^S 

i^U^2A jLu j^jj |Uito< -IL. ^ 40 AjLjjaj 

A 8 cm dLJtj uiUI j^a>« Ju JUuJlj 2 71 6>k2 ci^j 
1011 J* ^Ull ^ubloil jauJI ajl^a 20*** uuléa £U 

JLy ^ jt^j |^ 5.5 dja2 biwaj j ejtféa jLu 4j j^J 4^] 700 4jU) JJlc ^jjb u&U .1 
lom 3 x 10 3 T ^ubUal! j^Vl Uj^l 2u^a^luu> ^bUail j^Vl 

4jL^» jb OUI jLu J^ji . Vji 4Jb uul^a U JLU 1 4 OUI ^a>« -Lu. 




Vi 
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^ÉÉabluW Jbm dbul ^ic b:>*£ liALJU 
30 a^ljj ^abLudl Jbsil dbul ^ic J-uj dULJLY 
^ubLukll JbwbU bjl>« j^sj lum r^?^> dJLJLY 
^J^^sjLu ja fr* ^ 14 JUu^U (u J )Luxlj j'jj'j"* j 1 ^ 1 - frgj A 

L^bul jjjLuJ! jl^a j (u )^ jju^i 10 4jJL« jLu >« (i ) j jua)20 

J^éaiI ^1 5 4jJLm jLu 4ui j^j U^J &\$a j ( j>- ) ^mIj uJIj -IU ^Ic^f 

ji = 4 7i x 10 7 jw . i yij ^l^lj^l^l^b'^l^lMlj(^)dLJI i >« 15 

5 4jJLm jLu L^U J-=aJ j-w 15 $1^1^ U^uj 4jmi jbjl>U jUo£L*4 j 1 ^' - a 

jJiLui« j^bjl J3 jljLuJI j^£aj UJU£ (u) dbjl ^ jljLuJI j^£aj (I) 

g .La j^ajA JLLfc k-£U)l ipii.i.tbLtfttl jrn ri ti 4jdsa uul£aj ft^ 5.6 Ujiaiu^j 

(0.98 A ) JlL jtt!jl^l5jLA^!^Li38.25xlO" 6 S>4lJa 

XutJu jb Ui£ f*M 20jL*il JUuj »Ca^j JU£ j4£d)l 4j£^a uum>I ^uljjj^ax« 

( 13 "1.6xl0) ^^^T .f^l.6*10 _19 ^i^l 



p 2.2 d >bi uL^j i 49 4jU) ^ OU J> y> lil ^1 jL0)l ?Ji£ u^l J T 
j-c uLa2l u-uui li! i ^7x 10" 4 ^l^l^U^l^^j^JL^J^ 

.9j$&9 JU£ jAhflJI ^Jl^a hg 7 ^ t J U X t J t ' ^j^^^ »ItVTtli 

•S 

( 0.5 - 44jHlO T ) 

Ala^d^LaaJl jdj^t^l^dbutjjtJ^UA^t u^aJI ^1 Jj^JI j^) jruwl 9.8 

( 0.025 ) L2i'l 

jmJu L44J j-4J UJlLc Ji-lJJb dj^w ^ic tit Ju£ ( Ji3j^> ) uiU L^daaJ 
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uU) iJL^ ^ 20 Ai^i 100 ^jjbtll OU! uU) ^ ji L«i£ GU jUtf! sJl£ 
( 50 ) .^LtfliiUI 

J-itfjj 4-tå>b j-« J^a j-« biUI (W 10 jiaJ bjj B i J>ltUb Ju^ 
3JuLmJ! j^j JLlc jauJI 4jL£a UjL? 3j>UaJI j*iu u&UI j** ^LJI éjJ&JI 

(5:3) Bi : B 2 VJUaB 2 

uJUIjI i = 20 A t Ni= 350 , t ri =55 cmj^ilU^ jLi^b jLaJU _H 
j-t ^jLUI jauJI "-ul^=> r 2 = 44cm N 2 =600 ^ft! 

. \J>\ 3 Ua!>L^ jL^a 1:1 Uf] 4j&IAfcjM JU£ jluJI 
180Jj2ljbla! .u . U^i J>\ 3 »L£l ^ jULil (i) 

( 0.014 -0.002 -0.001 ) . jjS^^J^ tø (■>) 

dj^a>4 JLLc LuthtbLuLQ -U$j ^jj^a jLu 4j j^j ^ 10 4jUi >bJ ^jjb uiU_ W 
20 <U^b ^ f Uiub l^aAJ j-c^iLa] uJUul . 5x 1 0 5 

. d>^w ^ic 3i>lJU 4ia^j JU£ ^i.i.hjbCA) 4jQ^s Uéé^I . |^éw 

( 2.5 x 10 5 ) 

jL^a l:Lj JjkJI UaIj^m £m J>tø Uaj>I jLJ^J jliU JA 

sjL^oji£sia^i600^jL^iuiui u^:j£ ia^400^>uaiouiuuj^ 

uLUI Ji j-£ ji uju (pi jLuJI j^sj «J 3 A J±\JJ\ uLU! ^ jUI jUUl 
j^at ^U, jlLc ^^Lu^t j^JI ^L^a J^aJ Cf> J^ 1 
( 0.75^ ^ m Jji^^il-*JU^ 
j( li ) A ~ A *j' i a \ t ^ ' J»j *j j?*^ U^Lu 4iLUl jbjtjx« jUju*^ jl^al~ _H 
j*t* ur«.i ^ ..^uniHy^ *ti3 Åtu^u jLsa^al sbjVIjé flj J* ( I 2 ) <yl^JI 
JUI ^-Is SjSjyffil Jt u*k tøj li & I 2 Jifrjj ^L*j 10" U^uj ^Ud< laau* 
( 30 - 80 ) jjj^2.4xl0" 5 j^UJ! >J^a j^-^l^l 

| ( zero -0.064 - 0.032 ) 30a^lj Jb^l^^c^) 



vn 



PDF created with pdfFactory Pro trial version www.pdffactory.com 



30 JWIj u&UI iS$L+A j^J 4j^IjJ( J^sj UJu& 



15 A 



< — > 



2cm 



8 cm 



i )dlUJI^^»( 15 4jJiwjLu j^U^mjj^)^ 10 Juu^ 
( Li)^LJI^^i 10 43jlAjLhjA 10A 

^o«! 5 4jJLm jLu J^ju j \j> Jjjb ( £ ) u)d -IL t:L ^icl 
I** 8 j ( I ) ^ p2 juu ^L g£j lum *uLUu (Qj JaJ Ji\ 

(12.5 xl0~ 5 N) ^|^^^( £ )dLJI <> 20 Jés 

i^ubtbLuM JLy ^ 10C^ j^a*4 .C 10 . (Uw 20 rtixii JJaTu^o u&U ,1L _YT 
>« »ilj biUI i£>L*» 60 3j$!3 ^uaj JWI dbul jl£a j }L*J 0.2 4L$L=a (oIVho 
</l ^ j ft> jiéai U j OUI jjjll f>> jrw»l 0.4 4jJLm jLu 4^ 

(0.08 - 0.16 ) ^t^P >fr*3étM 

JLaw J3 £-«?j4«d)50 4JUJ^JL^j|^10 1 2 J^hT JlAa 

lLUI ^ lil JJJIjLuJI £jJu 4^Ls a>ji }Lu 0.4 <Ua^ 4jL=> (njaTuo ^ubLuU 

( 3 A ) J* • iw . £W 0-72 <u> gljijU OUI j3l3 



.Ti 



jUI jLDI SJlm jnJu jCLyj (jMobLuM <^JL bty«£ fcuLLn -IL ( t**l £ u )_Y0 



F( N) 


0.3 


0.6 


0.9 


1.2 


1.5 


1.8 


I (A) 


0.5 


1 


1.5 


X 


2.5 


3 



(2A -0.1T).^l^lj^l^.T Xa^iJ 4>ji^! 



vv 
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f^?^> 20 A 4jjLm ^jj^a jLu 4j j^j 1 m 4j$b pÆL* -IL. ( jlj jjiY^I £ u) _T1 
.: ^Ql Jj J*)b U£> sin 9 »bul jru a^lJJI lu> 3 ( F ) jj^b 



F (N) 


0.6 


1.2 


1.5 


1.8 


2.4 


2.7 


a 


Sin6 


0.2 


0.4 


0.5 


0.6 


0.8 


0.9 


b 



. (jMbtbL&l Jbm ^ diuJI j^aj UjlLc b , a 4^l3 J : 
(3N -1 -0.15T) . ^ubUii! j^uJI 4j£éa .t. 

.: ^Ql JjJLfcJI ^ U£a ( Sin 9 ) jljjJ^I 4w$lj U£>J T ) 



x ( N . m ) 


7.2 


18 


43.2 


54 


64.8 


( sin 6 ) 


0.1 


0.25 


0.6 


0.75 


(T.9 



. Jj+J\j$stX\ <J* sin Øj i^LsJlj^m ^( x ) jru ^uLyJI tt 4j^ll ^jl j. 

Ui^ uiui ^ jjjii p>> -Y 

( 72 N m - 36 N^p °' 01 m 2 

U ffcrti 60 4jujJj j i^éuJ ^u^l ij^a-w 25 <Ct*n)Lnfr ^JjjtU til« iU^jlib- _YA 
(750) . UUj 4juj«u^aj^JI (i^fcijd>wj^ Jo*J ^j^UI jLuJI 3 JL* 

jjj^j gujJuJI 4jL^j (Pi 5 j^j^ »j^uj ^1 40 4aU 4^jUL« j^Lm> jU^UJb- ( AT 

£ø 4>Uil ^j^UI céj^il 4^$UL« uué*>I . j>w»l (JXa 5 4jJLm ^Jj^a jLu 
jl^sJI £4 L$>Lol fj^UI 4^jLiil uum>I («j ^a«! 10 La Lai t uljLu j«La1 LmLU 
. JjJUuJI djsJb (^yb 5*?$ u)^ 10 ULuil Jl^)l 3^ j^L^i UmLU ^j^j 
( 0.02001 - 1960 ) 

jjiU 0.5 4J ^sjjJj i ^jl 5 4^jli^ j^Léé*> JU^UJb- ( A0>tA4 )_T» 
l«j b^a um Uui fk/i 5 UjlJ-w 4^jl^4 ^jljDI i^lt 4a« uL^j 

. jjj jéiLuJ ^JL^iLxl j 4jb4 ^JI^Ul ^i^ ^ji 1000 UjJL9 LU uL^j 
( 1.0025) .4-*^ J^-^j j^aJ^a 



VA 
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jLuJI 0. 1 4^5 jLu j^j (I) jLu i£>swj J^j 1:1 ^1 54 <CUjLU JU^Ub>( it >a«) _T^ 
j^aj Ui yi^aJ! jLuJ! 0.02 JU^lAbtJI ^ >«j (u) jLu Jy^ 1:1 i 

(1.1 - 6) .U & i jruUiUil 2u*9 

jLu jj>« JLlc 49UjJU iåjl^j J| SjJuj* ^j^u 54 <&jLm JU^UJb' ( W ) _TT 

jLu)l tSjStA 2UjLaø 4a1s u*«a»l ^o«) 10 4jJLm jLu j^La) 4LJUu :IjJ 1 4jJLm 

jrifLa) 4^lJlVuJ JUjI uJ^i 10^A 4ubuu i£> j^j (j^il j fjl 10(^CUjLL« JuaD^J _TT 

. JjJUtUl 1 j^I ^j^UI J^sJI i firlirto ZUjIa« umi>I ~J^2 1 5 Jk£> Jjj 
4jJLm jLu <U£ j^j U JLa£ <U ^ujJU <yd2t t^Ag ^jl 1 00 <CU$LL« jUfatyå -Ti 



jl-LU ^iU 200 dLidl jLu dJltf jrfMdJ ^1 8 4iU 4^$ LU jU^UJb- _T0 

jLu SJlm j-wyij jwjl ^1 4L$ju) u&U y J^I^UI ^ L^Lu9^j u^I^I 4wjLiil 
^ Lg] 3jjL*ø 4^$ LU 4jL«ail 4w$mt y 4^ uL^i 1:1 - IA dLail 
dJLA 4^ jl^sJI l^iiimj ji j^u Jtfl jluJI SJLmJ u o Vii ti 4jl^ill j^aj ft^aj jt-LUl 

4j|^j (J\ djJi^A Ajåjb j**yu -U£ § uJ^i 1 .5 ^JjUa^j J^ju Jo«/) _T1 
IflnHflJ Jtfl 4*>jlisM 4^Uil 4^y9 u*m>I jru*l ij^a-w 300 4jJLm jLu 

JaiÅ 4^ujJj uJj 4^ I kjljjul uuwj Jtf! j ju*«/Vt 
4j JLm jLu <u£ j^j UJU£ 4J jljjul u*ail 4%Lj ^10. 1 4iJU '^LU j^L*> JU^jlib- .TV 
^Law JLuoJ^ 4L^u) ^j^UI R m i^l u^Um '^LU uy^l - jrw>l 45XU 1 

ijij^a jLu jj>«j 49UjJU 4jL^j 4^1 »jjJUJ ^1 40 4^1« ^LU icw^jlib- _TA 

. j^l 49JUU5 4jJLm 

jjj jriLuJ UmLm 4^ jL^JI y L4>U:I ^j^UI '^mi J^sj ^a _TA 

. uJ^J 1 0 4^ JL^> 

2 J£a JJU j^wjI 4^11« 0. 1 J^l^lft*tt4JU4^Ltt> jf*«fJ 150 4^! 4TJJU ju^jUib'. _i* 

<Uj£3J jA4J J^JI j^LdJ <Ulj^Lwl JlLC 4^UU 1 4jl£ ^JjjQI j-4 (UémJ 

0. IV 4^ *UUJI j^j J£a JJU JlmoJ^ _Tj^«l 6 j^bLu JLmI J 4^1 
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JljljUl Ja ZLa$A 10 Cl UjL& 4^jUw Ja J>cu ^-Uj^a djjb ( jlj W £ u ) _i ^ 
»j^ul 0.6 A 4^l£aJI 4jJLm jLu Sjjljdb UJLlcj 50 £1 4aU4^LL4 yj^^u 

i£> jjj ^*aJl u^m>I 4950 H UjlJuL« 5* (jJI^UI ^dJ: Juu juul^l 
( 5V - 500 V ) . 4JWI *^ jutfjilt 4*o2j ji jéwj 

0.2 AMjJLm^^bjLu L^J>«J 6 H^ulj 4^LL» l^j^uj^aSjjb ( Y*^ £u) _1Y 
l:lj A^JjJU 4jL^j ^1 jjJUli A^Liil ^jiaJ 30 O <CUjLL« J^j 
/Jfe Uj 5 Uj . jua^aJI ^l>DI ^ic 1 44 C2 tijUu 4^jUL« uL^j 

5 4Jbsi! dJA ^ ji j^a*«J^UI jrø)t jjiJ '4^3 
jLu jj>« JLlc 4^ujJU '4j|^j djJu^» ^jSuj 4 4l^LL« jU^Ub' ( ^1 £ u ) _1Y 
jLuJI tøj*« 4^bw 4^ui uum>I ^o«! 10 4jJLmjLu j«La) 4Ljuu Jljj jrw>i 1 4jJi£ 



u)^b ( V) jiM^AJl S$l>8 


6 




18 


24 


30 




100 


200 


300 


400 


500 



øj jJI j^il ^JU ( R ) 2Ujl24l ^> jru ( V) JL^sJI Jjj jrU ^uLyJI 4J^UJI ^ jl 1 .10 



( R ) LUI 4a1S _\ : 4>jl i^éwjJI j^J jU. 

JO V jo J^sJI 3jj j^j U-lLt ( R ) 4^1211 j jUI jrw)^b jLmJI i-Li . 

.: u*é>\ 50 ja A 4j Jtå jLu 4j j^j UjCLc gujJUJI 4j|^j JI d>M>4 »j^uj JU^Ub- _11 
JLuU^ JI JtøJfcb (jésl JL^JI i rir I ih ojjU^jlAbsJi j* JaJ 4JsJI 4wjUil _ 
u^Jk I il 4^s/l ci&UM 4>ui -Y . ^UjJUJI '4jL^j (J\ djM^A ^j^bb UJlLc 1 0 VIj^j 

(200kQ-199 xlO 3 ) J KnjUjiU^iJUXijtiU^ 



A < 
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•Utf g tetea u**>f < j jLull Lgj j^j uLLb> j^jj Jl^a*«Vl J 





(3) (2) (1) 

J^^bU^aLuj^aljLu j^Ufcj jb^l^U jl^aJL - Y 

( JiLsu )&2j Ji>jj / c / b / a > 



lOA > 


<> 




10A X 


f 




a 

— i — * 




b 


y s 




c 











A ^ 
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1 




L ^^^^^ 


3 





4 4ic ^lui ^icl ^Jl Jam I yJj^a 

itøUsa ujléa !:!.^Uj H 4^U£a ^ubLuw 

bUiii jo* ai^ai jauiji aji^ . ^ujii 

1,2,3,4 

zero, 



U#>y j^j>w JLUUX« jLéaJ-* 
UfJjotdJf fljLu 21, I4jjJv (jjjtféa jLu 
Jt kZJI Zte ji u*>) ZkZUfJu* 

(A,B,C,D) 
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^jjjjj jj ja^JI j>» Sbai ciUI gjjjj 90 jj ciUI jjJj UJiLfc - 

A <|> =2 <|> = 2BA 
A(|) = (|) -: gjjj fcbjt a3^3 jia>ja 270 OU) jjjj Ui^. Y 
A(|)= >tf -:jLj "^L^^ 31^:3(10 OUjjjjjUJL^ -i 

N = 1 * V^g = 60 sec. 

a^^/^ 5000 .:^ubijai^jié>i 

ec. N = 5000 2^ 

mf =IiX 

jla 4^JI 2u*éa uUaJ 



emf - - N ~~ emf = - I R 

#^ => _Q_ R = N ^ 
tA tA tA 



QR =NA(J) # 
JaA^^u^I*m emf uLm> JLL& Ja2£ 4JLJ1 SjUwVt fruj .A 

.: uLm> um emf uL**J J * 

_i i tit ± 

Acf> = I cf>i — c> 2 1 
AA=|Ai-A 2 | AB = |Bi-B 2 | Jftbj 

emf = NABco sin cot 

AV 
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emf= NAB 2nf sin 27ift 

\ 



22 

180 



emf = emf max sin 9 

I =1 max X sin 6 
I =1 max X sin cot 
I =1 max X sin 27lft 
ui*mijLu)tj ^Uj^aJl 4jiil-UI l>*-jJ (joBill ^<aaJI uLm^J J T 

emf max 

max 




= NARco ISJ^^ 

* max — 

^LuJjl til« 4^$ U 



emf pff = emf mj „ X 0.707 

T eff 



I . kr Y 0 707 t - emf eff 

x err A max A u./u/ l P ff - 




R 

ajjjgi ajaidi a^>j< jru J 1 



V = COr 

J-UljUil^^aj r 

4J^UJI> jyu ^LJIjl^l^y jljl^jjl^^jj 12(>(> jjJb^tujaiOfl 

/ &| jj.iI! jjp 1200 

" jjj5« = JJ f = = 20 Hz 

4_u&b <>jJI 60 

9 = 30 

■:(j^^ljll)^VIyill^ai>ja30 hiUtjta.W 

9 = 30 + 90 = 120 
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^g$Jl 3 ms gjjj j^j Jju \da^UI 4.Wi,,dt ^u^^aJl Aa^IjJI uLtftl J A 

e = cot e = coX3Xio 3 ( tgngjb ^ ^ 

fr^Jt (>3ms g>jj frO juu ^da^UI ajgj^j ^u^aJl ^UJI S^JI uLgj 

9 = cot + 90 9 = (coX 3 X lO" 3 ) + 90 

emf A\~,,, y» = - 4NABf w w 



aajUl fuo- 2f 



J\ jUill Ul>4 4Jt£ -TY 



(emf eff ) 2 





P\\ -( I eff ) R 

W=(I eff ) 2 ^RT il W = P W XT 

% ^N. (^) 2 x x J< 

J^ai juau Lul* ^ jl Jkll ajUl ^ jn= -U 1:1 .TO 

/ 100 4J*Ué> ^ai ja^at <j _n 

N I~ — 

p - s jAI^j 




N s I p 



I P V P N s V P 

N p = 50 N 8 =l jU50: 1 4^j^4^lJ^JUj^l>J^.TA 

jH»Ji*i!^!jUifibd)^ P p = P s =30 
4jli jb^jLi jliUj ^IjluI OU 41 -JL^ jléa G< - T* 



V P _ N p _ I sl 



'si N sl Ao Ip 
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-: ^Olt OUI Sjtø fl£ Jte 



r P _ N p _ I s2 



's2 N s2 Ir 



Pp - Psl + Ps2 
IpVp = IslV s i + I s2 V s2 



TI = 






1^^^^^ ^^^^V Pj>i$AA« = ^ 4ia*w 

_: 4J^jdl JJiJJt d«U£s UmM 
= X 100 



Al 
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Jbw^ Ua>*£ 3i) 500 4jU) åJl&j 1 0 cm 4*La Jtøk JéaJtJt y>» liiU J 




AV 
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4^Lm u jJi^ tjijøju -J*2 5.5 X 10°o>Ua« J^JI^^j^ J0$J&>$)_Y 

^^aUI jl u-»k l:Lj c 4_d£ u hhWLuU JLU 4^yjju ^>>u jJiUll Jb-I 
1 V 4 nr jj* 3JUL£a Sjji ^jl^JI uj^a jljji 4_xuj jrn rit I b^kid 'iubLiJt 3>L4I 
(<\S 0.42 Tesla > jjjil ^ubLUil u-*>l 




uoUl U^J 4(jIa jIJ^ a^u^ya J . 3 JJp ^LuIj 0.01 j 

= 0. 1 Henry 




.UUUtPUll£*)IJ*U*.Y 



emf = N**= 500x^1^ = 0.1 V 



Af 



0.5 



AA 
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* t M t 0.1x0.5 
emf=L — => :.L = = 0.01 H 

At 5 



yjUj*J) (Jiluu 

jo JlaiJI JL^JIjjj^jjj^ 50/71 diJ^jjLu Jjjj 44jUjU3j*Uj4 Y»*Yj^U 

:Uéé»L 2^ 200 4jUJ:JL£ i( <u. 30 

. OU! ^ jjjli 4^abLu^ jdgtf ~*UU= _Y 
. tf\ 20 u&UI uul^aj u / 24 ^Vtv ^>mJ 4J^kJ 




,,, - v -x200V2 = 400 V 
£k jjjll ^^obL^I jaoJI 4j£éa -Y 

(em/) max = MMx Sc£j%^ — ^ = 0. 166 T 

200x0.4x0.3x271 x— 

71 



max 



jLwJI dJlwj JL^JI JjiJ u o^tll ^oaJI _Y 
jjJHO.15 = laUI Ja^J^Ai = r uiUI jlj^i jiaJ J^aj 

(emf) max =røAco = 200xix0.12x— = 640 V 

6 0.15 

640 = AÆAco = 32 A 



Y 

jto c (t* 200 4u>Uw4j^J 350 4ii« ji^u iiJUjLu^Lui Y~0 Jjljja.Y 

0.5 



( ti = 22 / 7 ) ^Lujat au ^ dja>ai ^u^ji a^uai s^u ^^uji a^i j 

AH 
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j^aj J-UI gÅjll ^uQI 1 / 600 djJU jrfjjjjrf Juu a^i^U! IfeiljJI »jttl _Y 

22 

(W) ma =A^^x27iF = 350x0.5x200xlO" 4 x2x— x50=1100 V 

v */ ' IIldA ^ 

ai>QI 1 / 600 ^JJ>jjj^ Jgj^^l^l-UI^LT 

em/ = (emf) max Sin2%ft = 1 1 00 x Sin(2 x 1 80 x 50 x ^^ 550 y 



4jl^aj(^ 20x^ 15)diUjij2^ 100 j^4aU j^a^Lbi mi j^-T 
-I.2LuIj 0.02 ^^l^Sjii^bjiJb« 0.2 4^j£UIj«41I 

(7i = 3.14) . ?jjj3t ttgiult IfeitjJI S^aU 2UUa!I ^UoaII _Y 

*0 i " 



(emf) max =NBAx2nF = 100x0.2x15x20x10 4 x 2x3. 14x = 188.4 V 

a^ui a^uai s^au ajuin .y 




(emf) eff = 0.707 (Stø/),J^^p7* 188.4 = 133.1988 V 

s— r — 

C^jLmJ ( I e ff ) ^u>^a S jjb ^ 4JUaJI ^J^aJljLuJI SJLm uul£a 1:1 Y"l JjjjjÅ _1 
^l|^jt^4^itt)iajlAUlJ :^J^a^uu^L^i 2.828 
jo S»tA*il ( 6 ) 3j$1jJI j^£aj U jUa ^IaxUI u^LmII <^J>AÉaJ! jLuJI Sam _Y 

liiL^J ^h^LulU j^itl dbjlj iaUI 4a>m dbjl 



s ujut juai sjuj ajUAii 2u^! j*Us .1«^ ^ 
j *)i 



0.707 0.707 



iaUI 4a>* g bul jo jjjjggB^j ( 0 ) jjjjjjj j^aj UJUA ^jagdjj ugugtøjj^jj $A*y -Y 

30° c£$LwJ ^.htbLtfttl jgxfllj 3jL£a gbulj 



/ = I SM = 4x^30 = 2A 

IIldA 
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Jjjj J-UI abÉttl Jb-iil jLuJI a^:bub: ajjfrl jLuJI SJlU 4JUa)1 2uoa)1 j*La _T 
100 J^aifett^yiiL^tilj! 100% 43^1^ ji 0^4^^515)1 




w , ^ W 24 = ^tJutf I OU! uU) iJ^ 



^ ^ T V. N v , fc 120xAT_ 1 .... 



vi 



t^lJLuVI uiUU dUaail 4ilkJI tjXl JUi UJJU : J^il dø U£a j^jj uLéJ 

uUUl 2Ujfi* _r 

4^Uj^aJI 4aÅIjJI 4jj2 jJLa* ^ic Jaju J^eAJ j*aib- ^Jj^a J$5w Y**Y Jjl jji _T 
^0)l4AUuUJiJ^i4iJ 5000 ^IjOjVI 4aU uUJ iJ^ liLs ^ 240 





% Jj*U £41^* Itø 250 



j25 V v x5000 f/ n w , 

W^- = — => .'. Vc = 9 Volt 



100 240x250 s 



48 4jjj^3^> Joå^D ftj&yJ 2£1 600 c&iftt 4iU uU) ai* 100%4j*UÉa 
2jjj^s2\ 4*i!jd! ^j^^a jJL^4 ^ij^Lwb ^Uij 24 volt J$>j>&jwatt 

•I 200 volt 
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^Ij&VI billig jU! jUtftdJiå- r 
%ll 

7s _ Ns 24 _ 600 
Kp Np ' 200 ATp 



vp 




4A _T 



»jjftlj ul^ 2400 ^JUII 06*11 jL= liLs 4 wiii 1 20 J^> å>4 ^ J^u 4jjjw 
4000 ^!juj2! uU) jj^j / 90 4j*U^i . uljh^ 13.5 J^ai <> a*>UJI 



. . I s = 112.5A 




V I 

Qr|= s * s xlO 



I P = 6.25A 



^j^£a £Ua« J.Jbl"J <UlJ&LJ iljj 1 00 % ja j^ib- ^Jj^a J^w .0 

^juIjQI 4jj3 yJj^a ^Ij&LvU 12 V Ji£> jjj ^ J^juj 24 w 4j>jl9 

2^480 t£jitøt OU! uUJ aj^ !aU 240 V 
^IjluVI OUI uttl aj^ -t (ijatølj ^IjluVI jruUl ^ jUI jLuJI -\ : u-*>l 

J *J! 
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P 24 

V s 12 

^ r V s I s 12x2 

— = — => = L = = 0.1A 

/ 5 y P 240 

V s N s ir V,# s 240x480 n „ n _ 

— = — - =^> N p = - 6 = = 9600 Turn 

V p N p V s 12 

9 ajjl^j j^JI i&Qéa abul Ju*j V OU)! ^ ^ - 

e.m.f = - BLv Sin 0 s 

5 /i8 x u >uu m/s km/h <y Jj^siW.. 



jauji 4ji^=> uuo-i 0.5 s ^ aui jiju ujOa 2 v a^ui a^uai »jiii 

( 0.0625 Tesla ) ^bLoil 
0.7 Tesla ^ ^Jtfés ^obLuw ^ jru ^-ubLail jAud! 4jl^ uuL£a 1:1 _t 



( 3.57 m/s ) ^3^^ ^aj>^j^u^>\ui^ is-lji&LwJ 

jUJI li* ^ 20xUI 2luj4^ ( 400 m/s ^cj-j 0.001 Tesla 

(0.12 >)J 

4^ajll C3 l£ juLlU dbsiul 80 km/hr $>LéJI ^Jjjtu JU 4J^b SjL* ^jI^a JL 
^Ij^l ^ 4 X 1 0" 4 V 21uj4És 4Aib »ji uJJ>^ j^jbW y-ubLudl JbuU) 2L2ftl 

( 18 x 10 6 Tesla ) 
bty«£ JU 4j$b (uito<i dl* L^j uui«j 20 m/s ^>émj SjLm ^ijsuj _0 

18 4jj^jU3 4j>^18 x 10" 6 Tesla djj2i^ J VI (J ^t^lJli^ldt^l^ 
( f ^Ji ) ( 0.02 H ) . OLJI 2ujl^ ué^I mA 
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L4I j^jJUÅ L^Luu^a 2luli JLJ>u J-wu J*> JU>I jJiUI Jb>i ^ .1 

( 1018.59 Tesla ) 1 5cm utøft ujfe £Ub 

ri^Lwi^ 1504jU)jj* 0.045 m 2 4*i^a>L*^ J j!jaU-V 
8 x 10" Tesla <UA^^£éa(otY< 1 o JLjy ^ifc at>L*« jl£a ujm 
0.3 JV> JWI OU! :bul JiLc OUI ^ ^ ^1 ^u^aJl ^o^JI 
(t"i*)i) (tftjfr 6xl0" 4 ) 

JL^y-UUi^AA^-^^20 cm 2 J-éa 4>L**j 1004JSUJ aJi^uJU_A 
e.m.f JL>ji 0.2 S^JuiUluia l:Ls 0.2 T 4jl^» ^ ^bLuM 
(HAVj^) (4 V ) 



OWj^) (4V) 



dJ^ia^L^.m.fL^>l0.02 s jauJ! 



^J^UtiV) .0 1 jUDI jtjuut lil a^tUI -J. j . 
(f~ j^Jb [0.01256 Tesla- 0.625 Vi 
bji^j^j^jjju^lOOj^j^lO crrix20 cm ^Uut jJa."u*o OU j ^ 

4.4 4.AJfc(ktfj3 c 35 x 10" 4 4^ 4jl^a (^ubtbLuM Jbw ^ 4j^kJ 
( VA ) 1 100 u /djjJ i u&UI l£) jjJb <^)l 4x >JI Jt>ji ul*å 

»jJI jyuj laU J^> >y ^yÉiobluu jAii jjuu jrUJ Jj iftll Jt 




300 


300 


300 


3^0 


200 


100 


0 


jjj jj^db ( O ) ^ÉÉhtbUiil jdgflll 


6 


5 


4 


3 


2 


1 


0 





( ^LuJlj^m ) j-^jJI jtuuj ( J^LaJl ) ^ÉÉubLuiXI jrfUdJt jwu Lu Lu JIa 

j j^Lém> jUjjQiaa dLjji? J-*auj ^jl 500 4Ju»j\AA $ uLti 10 tiJJJuLJJ jL=> lal 
u^QI j^j J£a dJj^l 4jj>uUJI UlJjl 044)1 hin^ _ I : J>j! <yLu)l fft*vjJb tuauét* 

. 3 (jjl^j u^QI j ; (PjVt (jjl^j 
(jjl^j u^QI jy6- laUI ^jUt ^j>uQI jLuJI S Jim U.i^o-u 

( t-i >0i ) 1 1 V. - 0 - 2x lO- 3 A. ] 



at 
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1:1 10 V UjlJUM ^Wu*hQ ^Uj^a 4A^b S>3 <U3 Jj>u uiU ^Jl-Ul uftll J^Uw uu»-l _^ 
( 0.25 H ) 40 A/s J jumj <ui jUI jUUl SjiS u^u 

jLu 4j j^j 10 n ™ 2 A*bAA2>\ hÉbOj 700 (j>tfftj 1.1 m <yjjJl> liiU _T 

: d>jl 2 A 

( 16 x 10 4 Tesla ) . UUI J>b dj^w ^ '^u jO* o-#Uail j^uJI j 

c 0.112 V) o.oi s ^ juai^juui bi a^u-ai a^ur^i jij^> 

(*aj*3b (tf>A5.6 x 10 ) I J^Lw-j* 

djJU ^ÉÉabLuM 4i) 500 AJl£ UU ^5 A 4jJLm ^Jj^sjLu >4.T 



Umi>I 0. 



jL2l j»Jjul lap jJj 10" 4 

c o.i v ) m&\ sjj>ai a^xui a-u^aji a^uai 3*211 .i 

( Y— yaA ) ( 0.01 ) ^1 jJt u*ll >bw jj 

jLu 4^ >«j 10 cm 2 4aIw a>L^i 2ta) 400 4jU) aJ^j 8 

^^^^L. ^L. ^^^^^^^ 

d^Jlj c d>vw y-U £d£ 3Ja4J JU£ ^ÉtubLudl j'ni ritt Xbtiéa 2. 1 A 4jJLm 
ji = 4ti x ) Uld) -Ul u*ll >Lswj t oWs JV> jLuJI ^Juul lal &&UI a^ljdl 
( *A ) ( 25 x 10 4 H 1 0.528 V t 132 x 10 4 Tesla) ( j> . j^i ojj 1 0" 7 

:i£j f .^wjI /jjj 0.003 \uéabLudl 4uj:Uj Ju*taJI udi J$> j^ÅU <yjjJb' uiU .0 



•I 4 A 4jJlm j Lu4j > w40 cmaj^bj 10 cm 2 4*k4« a>U*j ai) 1 00 4jQ] 

0.01 s^jl^l^UJLLcOlUJ^I^IJ^bw 

(Y-ic Y~Y >$)( 0.075 H) 

: u-*>l 0.25 Henery OUQ ^IJJI uaJl jl^a liLs ajU^ 

48 A/s 4-^ jLu)l ±m Jjuw j^aj UJLLc OUb &JjpX\ 2lulJdl ^Ql 4j^UUI ^1 .1 
(12V) 

(Y-V^ib (IA) . ^jJLLc OUI ^ jUI jLuJI S Jl£ jj 



Ho 
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djJLJ Lu*abLuLfl L^j gu lå 4i) 500 j^=a^ uiU ^5 A 4jJLm ^Jj^a jLu ^>mJ -V 

: l**>L& 0.5 s J!rt> jUDI ^Juul liLs ^ 10" 4 

a^UJI Si-dJ! u^l 0.01 s >-«aJI J\ JJX\ -U: ^ jLuJi uk^ Ito 4 A 

c 40 v > . j>ft\ out ^ s ja>ai su^i 



JLJ>u 0.01 s ji^aJl yl!4 A,>« UAJb-l ^ jLuJI j*xu UJu* J^jIaw jliU _^ 
jruUl jru JaUai u*N <ytøl OU! ^> jru 40 V U>lj£* a^L^> emf 



(Y-t><M)(0.1H) W^™^ 

^ju.iJI uulj i rn^tl ^uLuj *jj$£a^ u&U ^jlJLuVI l&UI <jå 2 A 4jJl£ jLu >« _^ * 

(W>$)(800 V) GL8^Kl jru JaUdl u*)l >bw 

Ja^U^i^^ jLu <U 100 j-« ji-a^^j-iA 0.03 yjQJI 4u> OU _U 

: u-*>l 2LjIj 0.02 ^ jU! jUtfl fJuuHMå ^6x 10" 4 djlj^^bluw 

(-3V) % ^^^^ ^^^9^ ^^^xt a^tjat 3j^t _ 

l:Lj jjj 1 0" 4 »>£ ^*abLuw ^ 100 4jU) ^JLc ^ OU S T 

JL^w o-Lfc Ud>*£ 20 cm I^J-^»^>L-^i^l00 4JUJiJ^aUJT 

u^lUl20.2 ^ Oiil l:Lj 0.2 Tesla 4_^> 4^1^ ^iiU ^^Low 

c 0.4 v > $jQ>a! a^uai s^i u*>u 

teu-UI S^l 2Lud 0.02 jLuJI ^JUul lili ^4x 10" 4 djji 



(4V) 



hi 
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4* j«éJ uLU! jb 200 cm 2 4^U*j 4JU 350 j-« 4_iU J^u wjL« jLj ^Lbi J 



0.5 ^iftéa ptø" m jj MubLuM JLat ^-LulTJ 1 ^ fjja ^ n UjJlB 3 ufin 1 

: uum>I tesla 

c 550 v > ( n = 22 / 7 > ^»lu jji au ^ 3ja>at a^uai i^uit 2u^i J 

( t~0 t >*i ) ( 1100 V ) • ^-ubLail JWI b$h> Ja LtøtA 

^^L^l j^JJI lUti^j 20 cmx 15 cm Mtalj attlOO^ 4iLi j^u^Lui.T 

•10.02 s^ajU^Bdji^tmbjiJLi0.2 Tesla 4-^ 



( 133.3 V) 




0.07 4jUi£s ^ÉiubLuU JLaw^ j^fc« J$> Ai^jJi ^ Sjji 300 jjJj uiU _Y 



^sLm emf 4-^ Jjj 



J : u-éé^I 22 V itøu^o emf Jj>2 200 cm 2 4*>j ujL£>j Tesla 



(2U1500) -UttluU)^ 

0.1 fhj£Utj^i:Ulfrj20cmx 1 0 cm aiUu! 1U1 1 50 y»Lu J .1 

a^uJlj ^^tJI 4jl^UI ^ u^l 0.02 s J^a 4^l£s Sjja ^L£ub jjju Tesla 

' (71 = 3.14)4^ d ja>ai a^bUi a^uai ajuai 

( *0>$) ( 6.66 V< 9.42 V) 

^yéÉubLuu Jb^» ^ g>*^>* 4i) 420 pis (j>tf6j 5 cm . lOcm »Uuu iij^ jLj ^Lui-LU_0 
lUUI jb liLs JbUl b:^ dl>L^ jLÉa 0.04 Tesla 4^ ajU^s ,*£LU 

uuat s^au ajuiii a^ji ^ a^jji ^ s^a i ooo 

( 6.2216 V c 8.8 V ) (ti = 22 / 7 ) a^Ul 2u^aJl 
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JL^w U 420 j-« j>A4 5 cm. lOcm dlJuu aajL« jLu >4Lu: u&U .1 

JLfcll ^Ja U:^«x *I>L**> jl^a ujm 0.4 Tes la 4jL£a ^Vu\* ^uubLuU 

j-^ j^a^ a^tui 4**!jqi s^i a^jui ^ ^ 1000 jjumj oui jb 

( 88 V ) . JjVl g*»)l Sjja jj> juu J 



(44 V) .Jj*!g*jl!a* 150° 



(A*>iarf)(56V) 



Jjumj 4j^iaJ jl^ Jj^ jjju 4i) 100 j^a^ 30 cm t 20c m *:bui u&U _V 
jl>jI 0.07 Tesla 4-^ "*uå= fUalU ^ubLuw Jbw ^ a^jJt ^ ^ 1 500 



(66 V) . JWUlail ^ 60° ^lJjJ*«uJil^ii*.jj 

(33V) W W v l .Jt^ldbuVjl^tittlii^^ 



GU) AJi£4 30cm 4^y>£ 



dii^j jLu Jd$j 4i) 300 4jUJ AJLfij 3 Gem 4*^9 40c m 4iU aajU jLGj^U^ _A 

^^A^^OO V 2 V JI^j^j^'Vtt Hz 
(400 V) % ^>j^j^!3>J tr ^ia^i!j 

( 0.16?S|S^^^J ^ . OU! Ja jjji! ^-ubLoi! ja*)! 4jU£a jj 

(t-fj^)^ (32A)(640V) 20^ tiUia^jl^j 24nVs2Ua> 

'-uJ 200 4JU) 4JLX£ 2 lem 4_i4>£j c 26c m 4J$b aajUjLG ^Lu-U J.daTu*<i tiiU -\ 
4jl^a ujL£> !to a^jai djji 1 800 fe >-J ^ubLuw Jbw ^ jjJj J!>tf I 
UjLLc SjJ^dl 4.Wui.>dl feuljQI d^il ^ jb-jl 0.06 Tesla ^uubLoll j^uJl 

( jté* ) . Jbdl Ja &1$aa l&UI ^>uu^ j 



HA 
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(Y~Tj4>I) ( 123.5 V) .Jl^!dl»Vjl>«att!^>L^-> 

0.05 <Lia^ '^LjQ£a u hhWLuU JL^» 2JLj2jJI ^ SjjJ 2400 j^Jb ><Lbi uiU J * 
: 25 cm 2 L^U J^a a>L*j ^ 100 OUI oU) ^ Ito Tesla 

. I4) 'iUbuJt ^a^ilj ulUI Jzja dJd^m 2bjgjUil emf J j 

(2.22 V, 1.57 V) 

(Alj^Jb (3.14 V) ^l?ltul£ip>Mll 

Jjumj 4j^iaJ j^jw jjjj 4i) 500 j^£a^ 30 c itu 20cm a:bui u&U J ^ 
JL>jl 0.02Tesla aj£é> ^^obluU Jbw ^ a^jJI ^ Sjja 1 200 

ji-éaj i$jlm 90° 4ji *Lui oui ^ u a^ujt 5*211 

( 48 V ) . ^ bAj*£ 4ui 

emfjo Uj c >uaJl jljjjjl * jj 2.5 nis Jju j<Md)t 

I max jUUl S^J o^aJ! ajt^ai j 

u&UI 2Lc>é* dbu! jru t&aa&S SUjljJI j$£aJ UJlLc ^tUl uftL^t ^j^aJl jLuJI aJl* ju 
( t-n >uø ) ► \ 30° ^UJ t^bUaXI dbulj 

^ JU aii 1 ()I j^jf 20 cm4^jxj42 cm J^JI JJal^o ^>Lu: OU J 1 
u^m>I ^uiJdl ^ Sjja 1200 0.2 T 4*Å<j 4jL£a (UalU ^ubLuU JLaw 
(A1>a«) (211.2 V) . ciUI ^ *iJJ>ai 4*ilJdl SjaU ^^Jaail 4JI4UI 

0.2 T4^^JÅUtj^l^l^i^l00j^j^i 15 cm t 20cm*JbululO0 
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( vi ) ( 133.2 v Ljja> > . sja>ai a^bUi a^i jai s^au ajUAti a^i . 

u^l e.m.f = 220 sin 1 800t : ^kju SaAjUl a*s! jQ! »jttl Culaa !:! J 1 

( 220 V ) &bUt a*s! JJI S^aU 4^Ji*J! 2u^l . 

c 155.54 v > a^ui a**i jqi s^au aju^t a*yui . 

( 1800 Rad/sec ) a^l >JI . 

(50 Hz) W aajttL 

( 2Lté 0.02 ) ^1 j^l . 

(129.3 v> jå^\^ 3 j^2jj\jj^2 j^a^ui^ui^ia^. 

( 110 V ) j^j MJLul Sjjjai <> Vi ? Juu \da.-OJI S^aI! . 

1200 2Ltj-*j jiJu *aI 500 jjaa^Ctari c ^Dc&tJuu wjU jLj ^>Lui OU _W 
h mj)7< JL^-jl 0.002 T 4,iAd 4j£±a f*Ja*U ^-ubLun Jbw ^ -U^ 4Au33 / Sjji 

<ua j^aj ^ jlm 2-^1 ^^o° -Libii jllc LflUi ^ a^ui a**uit s^i 

<^iuljja5 UjJii^ o^Tio^j-ÉtJjjJu 50 x 20 cm aabul jiUU JJaTu*Q laU -U 
( J# 0.^08 >^^^^^i aul o^dl 4jl^jl . 

c 0.25 i^j^^ ^ au! ^ dja>ai a^uai s^au 2uiaui . 

a^j^jjjj^Ut jl^t:G25 x 15 cm ^Uutj 300 Jojal^ laU 

^j£aa (0^7 i« u hhWUa« JL** ^ 4Ji^jjl ^ Sjji 1 800 U>l J-ii* ^uu 
J^wdt j^J liUI jljji £jb djji £J> ^ dJU^I 4*itJdl S^aII U.i^o u*w>l 0.365 T 

( 492.75 V ) JUll ^imH 

,<ultl j^bj 200 V ^ ^Lu: OU ^ ^daAjt a*sljQI »jill uulaa li! _r- 

: J| OU! J-aJ UJLLt 1*1 a*£*UI 

( 100 V ) jÅa feiLJI SiAt! Lfci j^sJ JUS *laJtU! ^JJI >> Vi 2 - 
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( 200 V ) • JbwJJ bjl^ OU! t&w j^J U Ju* . 

( 100 V ) 30° a^ljj JbU! ^ j:>**Ji ylt OU! tf>L*« J-wj Uk, . 

200 j-« jj 0.25 m4^^j 30 cm JjjUjLu >»lbJtl JJaTu*« tiiU .Y^ 
jb-åJ> 4JL£a Loba lib) 4i^Jjl J Sjji 3000 ^£>uJ ^^ubLuU Jbw ^ jjJb 4i) 

: 2ujVi uii ^ a^ui a^ui »jsii ^ j^/i « 0.07 ^ubLoii 

JbwJU bjl>4 uiUI t£>L*« jba 1:1 - u JUil ^ uiUI ^>u^ jba li! j 

Jbsi! abu! ^ 60 2bjtø J-wj OU! 6^ jba 1:1 -> 
30 a^ljj JU1! ^ Ja J-uj OU! t$>y«i jba lil _J 

= 4.u^£aJt foSlJJt affil Lfci j^aJ ^1 diakui fru SjjJdi V )2 -Uj- Jfe 
JWI ^ic j^j Sjji jjj JM> br>U - j 

e.m.f= 100Sin9000t tf^b ^ S^t ttiUt 
0.05 T ajQéa ^*abLuw Jbw ^ 2uuiJjl ^ Støj 2400 jjJb ^Lbi OU -YY 



1 25 cm 2 b> J^a 4>L^i ^ 100 OUI uU) jba Ito 
fe^l ^JLuJI 4^o2Jlj iiUI Jj>u ^jjtuIj e.m.f 

j4J|)j U 2.22V, 1.57 V ) . JUll ^ 

Jby ^ Ai m b>U J£s 5^44 4>Lé^ 4iJ 500 j^a-b Jdy> _Yi 

5* um^I -Lab / 50 iiju jjJb 5 x 10 4 T 4jl^a ^JojIa ^tubLuU 

4j s ja>ai a^ui a**t jjt s^au ajbpi a^uai jm 

(^W>*i)(50 V) 

jjjw J^-jjJU^I^oJI^^ 100 20 CITI 30 4j^b^U_Y0 

^tf^a fiVHn 1 ^ytÉobUi^ JL>-r ^ ^2^JJ< J 5)jJ 1500 4^>mJ 4j^bJ jlyi 

j-w ^ ^ 5ja>iM a^ui a^uai 4^ a>yi %j o .0 7 



^ . 1 
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OW [0 4 33 Vc-66 Vi Jbd! dbut^am^>L^_T 

50 2lAj-É*J jj JU3 2LdJ 200 j-4j^£a^(^-w 20 4^^40 CITI J.daTu*<i laU -TI 
3.5x1 0' 3 A^uaÅ ? '"lll^i (j^ubLuU Jbw ^ 4J^LaJ Ji^ 4 ^-uluJI Js Sjji 

(At^b>«) 1 17.6 Vi w 

30 ^J^lj ci-UI i£>u*4 £uaj UJlLc jLuJI dJLM J^jl ^u«! 4 yflfrutl <CuLjj iiJU jLj.YV 

(V^i) i2A] w ^jjy^ia^ij-« 

jiJUuLUI jL^lib5( 15 CITIx35 Cm ) JJUutj 2lfl) 30 4jU) ais JJa."u*o JiL* _YA 
a nnWluU JL^w dJL^I^I 4JLLsjJt Sjji 1800 UjtJuL« 4j$lj ^£>mj 
J-* JJj dJj^UI 3a£LUI d£l\ hmj)7o uéé^I ^Uj 0.365 

i - 49.75 V i . JWI ^ ^ jll ^Ul jbii 

0.02 4-4 j^j^L^I j^uJI ail^j 20 x 1 0 cm ^bui 2LaJ 150^ j*Laa -Y^ 
^L«il 4^^£aJI S£U aibuJI SU^Ij ^^udl 2bUpl b^a L4w>l ^Uj 

Mi ^ Sjjj 1 500 jjjj uiui ju lu* 4^ sja>ai 
iLull |Uujll 

0.125 m 2 ri thn o VLé^ ^»L-u: laJU ^ SjO^I -J.:. j ^ fr^j JU\ J jj^Jt J 
Ju>jl (^jJI j^j Lulu guLuJI dlft 3jULa Sjji ^ 2 00 4jUJ 4Jt£j 



0 


-22 


-31.4 


i -22 


0 


22 


31.4 


22 


0 




20 


lTi 

W 




12.5 


10 


7.5 


5 


2.5 


0 


•* 



( VI j*>l ) 1 31.4 V - 50 Hz - 0.004 Tesla - 15.7 V i 
4>L»*4 >4Lu: uLU dJd^il 4»uj^aJI 4juIjJI S^iJI ^Ql JjJ^s)! -Y 

:2uuUaSjiaj^a^ 200 4jj 0.126 m 2 wuk^> 
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0 


-14 


-19.8 


-14 


0 


14 


19.8 


14 


0 




20 


17.5 


15 


12.5 


10 


7.5 


5 


2.5 


0 





jLuJI WjJj ^Uj^£aJI 4jtjf Jjt v " t;,>l ^UoaH J>^\ p*éjl\ j^j Lu Lu guLuJI »jufe J^U 
^ujlj uiJUl i£(p*éåA £udj UjCLc J.i.j Uj c (j-ébkbluUl j^udl 4jL£a mém>I 

50 Hz -0.0025 Tesla-9.9 V i 

uLU uljji j-4 Sjji i ri int J^L> aajU jLu) ^ftfltl ^uJI ^Ql JjJtøsJI ^ua** 

biJU IjLu ^hju y>Lu: 



0 


3.83 


7.07 


9.24 


10.0 


9.24 


7.07 


3.83 


0 


jju«VbjLu)l »Jm 


10.0 


8.75 


7.50 


6.25 


5 


3.75 


2.50^ 


1.25 


0 





Sjji u&t4J J^>jLuJI I j^J (j^iil Jja.nJt (fctfjl 




W ( jtøi) 5 .0 ) 2U1JLJI Ult ^ jLuJI 1^ Jj^Xt 

jLuJI øJLm j^jsj U Ju£ ^MbLuUt jÅujJI b^k> dbu^f '<U*uJb u&UI ^>u*« j«?^ _ 

0.0017 - 30 .6 - fejhiki jlj« uiU! ^ji«« i .^1 lO«^^ 

*J [ 0.02 S.- 50 Hz- 10 A- 7.07 A- S. 

3jjijjJU^200 0.21 m 2 4^4>^^b^iiiUljLiU4a^^j^aJ0>«_i 
J^at ^Uu 0.002 4^ 4jli£a ^ubLuM Jbw L ^4-ub10.02 c b= > Utba 



0 








0 




180 


135 


90 


45 


0 





(t-j4>l)[ 18.67 V-26.4V- 18.67 V 



i .r 
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220 ^U^aJl jJUMJ J^i 1:1 9 V 90 / 4j;Ué> J^w J 

* Uj c ai) 1 1 00 ^IjluVI OUI uttl AJt£ lal tfjitøl OUI uli) aj* U2 V 
0.2 A ^Ijuj VI OU! jUI jUUl ?JL& CuL£a 61 j^Ol! OUI ^ jUI jLUI 
(Y**1 j4)b(4.4 A t aai50) 
gjLtf I J^l l^>I 4ii 1000 ^IjluVIj 4ii 50 tfjtfll 4aU uU) ^^Éa J^w _Y 
»jjUUl ^Lsa lal ^IjujVI uLUI jLu jJ> Uj 4400 V ^Uutfl OUI jl^a la| 
/ 1 00 J^ai ?;Uéa ji j^^j 2000 Watt ^ t&tfll uaUl ftj»Ul 

j-4 ^jj^éaJl JL£*JI jatftj iijuil jLiQ b^laitjl AjL^j ^ J^ju j^ib- J^w _T 
•/ 4J;Uéaj 15 K Watt J^I^UUllSjiSllyul^t^ 120 V^JI 3000 V 

• ■>! 2ta) 4000 ^Uutfl 4iJU oU) ai*j 80 



<Vl t Mj**i) (6.25 A t 125 /^^^^^t>J^^jUJt Sjiijj 

3>j ^Ja J^juj 24 Wattf43jJL9 (^j^b ^Ua« J-Jl^J fkj&LJ J^U j^b- J^w _i 
4JlU uLo) iJLt jL= lap 240 V a^tJJt ^jj^s f>L&L«b 30 V 

~ :U^iaiJ480^IJLuVI 
(0.1 A t 0.8N^^^^ ♦ t&itølj ^IJLUVI j^UI ^ jtt! ;LwJt dJuS J 

(Y-J^)Aåi^^^ .^Q)ltiUuUJiJ^ju 

jLÉa lati 240 V ^LUj^aJl tøljjl 4^3 j-Uw ^ J*ju J^JU j^iL> ^j^a J^w .0 
d;Loé> Ojl^i 4ii 250 i&aQll 4iU uUi ai*j 4iJ 5000 ^IjujVI 4aU uUJ aJ^ 

. tfjaUtø LflJUf^ SJLJ>ai ^-U^aJl UIJI dj_fl)l jlJLJw uu>I 75 •/ Jj_*4l 

(Y~Y>a#) (9V) 

l^>I 49 V i&iCty 4aU Ji^i 200 V J^w ^ ^IjluVI OUI jL£> lal .1 
JajAi 10 A c&uJI OUI ^ jLull aJU$ -uLb lal ^IJluVI OUI ^ >u ^1 jLull SJL^ 
. ^I_^l uL-UI ^ U^l^ul JL-Lt 2 / JLJ£S ^jIjl-uVI uL-UI ^ SjjL^l! ji 
(Al>a«) (2.5 A) 
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•11:10 uLflJ ajuc jru 2u*iJlj 17.6 V 220 V Jj*4 J^w .V 

(^tj4Jb(80/) j^is^ 

24 4JjJL9 yJj^a J.uuth'iJ <UlJ&LJ iljj 1 00 '/ 4J?U£a joib- ^Jj^a J^w _A 

jjlc jLÉa i:Lj 240 V 2^1 ja! jJum jktJ&L«U 1 2 V J^- 3>j J*ayj Watt 

: u-*>l 4ii 480 uiUI uUl 

( 0.1 A 1 2 A) . <ptJLtft OUIj . t&itøl OU! ^ jUtfl SjiS J 

(A* (2U)9600) .^iJMIiiUlutøaJ^ju 

u^>\2 :5^L^uLflJaJLcj^2l^li35.2 V^Ul 10 V Jj-w^^b J^w.<\ 
( VI j*>I ) ( 80 /) ^^JjPfc^W 

^_u>£éaJI 'iu«jt-Ut S^Jijl uul£a lil 8 V i^iaju ^1*« J$sw u£a>« i^j^a jmj> S ♦ 

(U c tf^tøl tittl uUl aifi ui 2tø 1 100 ^IjluV) OUI uUi iJ^i 220 V J>UI ^ 
0. IA ^IJU^I OJUI jLuJ! SJlS ujléa lal t&jftl i&jtøl OU! ^ jLull oJL^ J^jl 

(2.75 A t 3Lil40) ^^^^ 
^Oil 4JlU ^JaM 2500 k^-u^£aJI 2laiU)i 4^3 jJum J-wu J^w .S S 
ji ^ 20 : 1 tfjiUftj ^JUS^M uLUI uLU iJU, jru 2u*i)lj 80 A jLu 
jLuJI ?Jl£j tfjiUft OUI ^> gjJ a^y^JI a^lJi)l S^l u*o\ 80 •/ Ji^il 

( 4 A c 100 V ) • <^U2tfl fcittl ^ jttl 

240(i V 'JLjalt j^-diu ^^aJ! jULU a^aLUI fejtøll J^w g** J Y 

aj^j90y : 43^i^j 13.5 k^Watt J^l^^a^WldjJ^luit£»lip 120 V 



j-t J^a ^ jLUI SJL^j ^d! OUI uttl iJ^ uu*>l ^ 4000 ^iJLuVI 4aU uU) 
( 112. 5 A t aiJ222 ) . jruUl 

CulÉa latt 2 :5 tfjitølj ^(JLuVi <uiU uU) jru V^l gib J^w JT 

•/ Jvai Cul^a la| ^0)1 4aU jLu 5Jl4 j^aj ftéai 5 A ^IJUJ VI 4aU jLu 

(^Aj4JI) (1.8 A) 90 
^•i>*J J-mø>4 Uajl ^ I jLj^jG jUU 4j 220 V 3jj ^ic J^ju ^Jj^a J^w J i 



> .0 
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aj^L^j^aliP(0.35 A t 12 V ) J*4 J?«** tta* >*j(0.4 A t 6 V) 
( Y-A >ao (t-t^Jb t^^ia^llOO^lJLuVlLiUluUJ 

(0.03A) 



jo 2UééuJ< uuL£a tilJ 60 4jJLm IjLu ^laju^ uJ>^J 2200 ^ J^ju J^w _^ 0 
tfjilull OUI ^ J.i. j 2u^j ^IjujVI ciUI jLu SJiSWji 1 :20 ^ jruUl 
»Ji£u^tjtt2 :5 ^UCuVf <UiU uUd jjla j^lj ^^a _n 

. / 90 J^ll ?;Uéa ujléa lil c&jftt 4iU jlu $Jl£ j^aj » 
4j>3 jJU&4 j^jLuJb <Ujjjj iljj uJ^J 110 ^ J*ju ulj 209 4j>.L3 ^Jj^a -W 
OU! uU) Ji£ jL^a $ Jyp&U f&UI jL**ll ^ 200 ^J^ 1 
U* jléa lalj tøjitill OUI uU) i j^aJ jt ^jJb ttl 2000 J^wJU ^iJLuVI 

5 J r uu*jt ;-Uai'3 
J^si) Laib- Luj^a 

^640^lJujVltiUluUJaJ^j^ali!.Y 
(t-0 >*» ) ( 80 Turns ) t&itill OU! oUl i u-*>l 80% J^il d*Ué>j 

4j>3 aajU jLu >«LuJ djJJ jl£s 1:1 L^wU, J$*a*J! j^a^J ^iib S>3 j*^(jjj£a( ^AU.H 

W 

^AU»j5 : 2 2u bthLaa »uiU uUJ tøj 4.t.*<it ^ij^a J$*"J uJj^ 200 %a£lJj< 

25 




200v 
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4jjJU iyij^a J^JuiaJ <UlJ&L«l iljj % 100 ^3 t^j^a J$*w -t 

jLull øjU - : l^I M 480 Jjjftl OUI uU) Ai£ !to u)^ 240 ^u^aJl 

[2A-0.1A-9600W] 



2 SJLuJI i-U ^ jru^l 1 4^ ^^£aJI jLuJI SJl£ j^aj t^uib 
^ué*£aaJI ^.Wundl ^u^^aJl ^tilJdl d±al\ u*u>l 4£sjjs)t j& j£$X\ J££ jj^ 



(^l6-u)^6) 




> .v 
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ja U:b "iJt>lj <UJ *bJUb ^Jj^a jJ>4 Ui4 4.Wi>*o 4uJ^£a 4sUb "ip -U^u - ^ 
_: 4J^UU ULb jAtflJt Jp^Ia> ^>kÉÉb4 (jifi <iJ>ui)t £wty)t 

(E inst =220 sin 18000 t) 

S 4j*£a)I UIJJI ^2)1 4^ U (i) 

2&3t} j^^ud.005 Jju jAtflJt jff^a> iS^LÅ '*U-åJb laUI \hi^a ;wj (■>) 



A 



S S 

1 



N 



N 



N 



N 




^LUU £>>VIj 4>>uL4 jruSbeH ^Jb-I ^UjjVI 






tM! *Lø? 2u**Jb R 2UjL2M 2U*9 SibJ Ju* u-bu GU ^UJI J^JI ^ .1 
J>cu *JbJt tJLA >bu$ følHI Jb Jb&JI -wii J$> j^ÅU ^J^J u&U Jo£aj 
SaajU jLu jJL^j u&UI Jj*a£ JU£ jUjiUI ^ uJbu GU 
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Sjja ^ia**/>Ule.m.f j^ali (e.m.f max =100v) ^jUjLu ^>Lu: 

. ud^ (jiøLuJ 

(50-70.7-63.6- 100) 
^ w AU - tl 2U^j uitai >uaJt j-« ^>Lu-Ut guLUI aajttl jLu)l J^j j^j jl£s 1:1 

j*^*^«tl ^)| jit^JI 4J^^ j^j t 

(4t - 3t- 2t-t) 



<V)^å)\ ,,9 dwVjjV 




4)1 j ib 




^ .1 
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